
NASA SP-7015

E XT RAT E RRE S T RIAL
LIFE A BIBLIOGRAPHY

PART I1" PUBLISHED LITERATURE

A selection of annotated references to journal articles and books

1900-1964

This bibliography was prepared

by the NASA Scientific and

Technical Information Facility

Scientific and Technical ln[ormation Division December, 1965

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Washington, D.C.



FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, U. S. GOVERNMENT PRINTING OFFICE,

WASHINGTON, D. C., 20402--PRICE $2.00



Introduction

Part II of NASA's bibliography Extraterrestrial Life (NASA
SP-7015) is a comprehensive collection of annotated references to journal
articles and books that were published during the period 1900-1964. A

limited selection of significant-references that have appeared in 1965 are
also included. Part I, which has already been published, contains a listing
of annotated references to domestic and foreign reports published between
1952 and July, 1964.

Although this bibliography is primarily concerned with the general

subjects oi extraterrestrial life and exobiology, its scope also makes pro-
vision for ,qeveral particular topics that are dir_t!y _e_inent to the search
for extraterrestrial life. Included among these are the origin of life on

earth, the suitability of other planets for the development _f indigenous
life, the possibility of intelligent extraterrestrial life forms, techniques
and instrumentation for the detection of extraterrestrial life, the chemical

basis of life including the synthesis of organic compounds from simple
precursors, and terrestrial contamination of spacecraft. Several references,
which describe the examination and analysis of meteorites and the rele-

vance of such studies to the subject of extraterrestrial life, are also pre-
sented.

Each entry consists of a standard bibliographic citation and an annota-
tion in the form of an abstract or a brief descriptive notation. Entries are
listed in reverse chronological order, with the most recent references

appearing first.
In addition to the abstract section, Part II of the bibliography con-

tains a subject index and a personal author index. Each of these is a
combined index for Parts I and II.



Availability of Documents

Articles cited in this bibliography are available for examination in the

designated issues of the original journals. Copies of particular issues may
be borrowed from libraries maintaining sets of these journals. In some

instances, reprints may be obtained by writing to the editorial office of

the journal.

Copies of Part II of Extraterrestrial Life (NASA SP-7015) can be

obtained from NASA (Code ATSS-A), without charge, by NASA offices

and contractors, U. S. Government agencies and their contractors, and

organizations that are working in direct support of NASA programs.

Other organizations and individuals can purchase copies of Part II
of NASA SP-7015 from the Superintendent of Documents, U. S. Govern-

ment Printing Office, Washington, D. C. 20402.
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1965

184

DICYANDIAMIDE: POSSIBLE ROLE IN PEPTIDE SYNTHESIS DURING

CHEMICAL EVOLUTION.

Gary Stoinman, Richard M. Lemmon, and Melvin Calvin (Lawrence

Radiation Lob, Berkeley, Calif.)

Science, Vol. 147, Mar. 26, 1965. p. 1574--1575.

$ rofs.

(AC_ suppm_d r_.m,ch)

(A&5--80763)

A possible role of dlcyandiamido in the pepllde synthesis during

chemical evolution was demonstrated by dehydration condcama-

tlon of ainnion. A dipr_ide, alanine, was formed at room tom-

perature, in the dark, and nt low hydragen ion camceatraticm. The

dlpeptlcle was identical by the coincidence paper ¢hromot_aphy

technique. Because the presence of dicyandinmlde in the early

geological environment was indicated by previous laborntory

work, the action of d_yandinmlde may be another indication of

chemical ablogenesis under conditions prevailing on the primitive

_rth. (Aerospace Med.)

185

Plgl_'lDE SYNTHESIS FROM AMINO ACIDS IN AQUEOUS SOLUTION.

Cyril Ponnamperuma and Etta Paterson (NASA, Ames Research

Center, Exobiology Div., Moffett Field, Calif.)

Science, Vol. 147t Mar. 26, 1965. p. 1572--1574. 14 rofs.

(A65--80762).

When an aqueous solution of glyclne and leucine was exposed

to ultraviolet radiation (18100 A), at room tmaporatore and pH 5,

in the presence of cymummkle, four dlpeptldes and a trlpeptlde

were formed. These were _ by tbo cobckienm paper

chromatography technique and the eiutlon method for hydrolysis

products as glycyl-glycine, glycyl-glycyl-glycine. Fonmntinn of

peptldes under relatively abinleglcal conditions by uhvervlolet light

alone, or with an addition of cyanamlde, which appears to en-

hance the yield, lends support to the hypothesis of chemical

evolution. (Aerospace Med.)

186

METEORITES AND THE MOON.

Harold C. Urey (U. of Calif., San Diego)

Science, 147:3663, Mar. 12, 1965. p. 1262--1265.

Considerable evidence of diverse kinds has accumulated during

last six years indicating that some or possibly most of the

stone metoorltus come fram the Moon. Incladed in thrum may we n

be the carbonaceous chondrites of the Orgueil type and this indi-

cates that contamination of the Moon with terrestrial water has

occurred. This stotmmmt does not delxmd on the carbonaceous

matter being of biotic origin. Models for the origin of the Moon

am cons_tent with the hypothesis that soma co_dh;lmlnation of

kind occurred. This conclusion is possible regardless of whether

the meteorites come from the Macro or not. (Author)

187

ASTROCHEMISTRY--THE LONG.DISTAHCE SCIENCE

Francis O. Rice (Notre Dame U., Radiation Lab. and Dept. of

ChemlsWy, NotTu Dome, Ind.)

Chem. Eng. News, VoI. 43, Feb. 15, 1965. p. 88--94, 96--102.

(A65--16981 )

General outline of conceivable chemical events in outer space,

covering occurrence, state, and behavior of the elements on lhe

planets and the Moon. Meteorites are di_ as a tonglble

source of aslrocbemicol information, and the phys_al and astro-

nomical sharactorls_cs of the planets, the escape spe_ of the

constituent molecules of a planets atmosphere, and soma chemical

Ggures for meteorites are tobulatocl. Free cadlcoJs are

as a possible source of the colored zones on Jupiter. The otmos-

pherlc chemical and temperature profile, tim atmosphere as a

partlclpont in life cycle, the Ranger pictures of the _nar surface,

and extraterrestrial llfe are other topics. {V1.)

188

1HE MARTIAN ENVIRONMENT.

Philip H. bison

Sc/ence, 147:3659, Feb. 12, 196S. p. 683.

Our present knowledge of Mars is incomplete, but the facts

available provide little basis for thinking that life will be found

there. Mars is arid. The total condensable water in a column from

the surface of the planet to the top of the atmosphere is about

14 microns (0.00055 inch). White polar caps grow and shrink

seasons. Considering the small amoont to be vaporized and

the aridity of the atmosphere, it seems unlikely that liquid water

ever existed on the planet. (Author)
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189

DETECTING LIFE IN SPACE

William R. Corliss.

Inter. Sci. Tech., Jan. 1965. p. 28-34.

(A65--16817)

Description of instruments and methods under development for

the detection of chemical compounds generally associated with life

on Earth, the products of metabolic processes, or direct visual

evidence of extraterrestrial life forms. Most of the experiments

are planned for Mars, involve the collection of dust particles by

sticky, retractable tapes or "vacuum cleaners," and are concerned

with the presence of micro-organisms. Macromolecules such as

nucleic acids, proteins, and enzymes are to be identified through

the use of mass spectrometers and gas chromatographs, which

require the somples to be heated to provide a gaseous input, or

through observations of the rotation of polarized light passed

through a solution of Martian soil. A nearly ubiquitous enzyme,

phosphatase, can be detected through the fluorescence of phos-

phate-bound fluorescein. One device, the Wolf Trap, measures two

common properties of fluid cultures that contain multiplying

bacteria---the increase in cloudiness or turbidity and the increase

in acidity brought about by the accumulation of metabolic prod-

ucts--by means of a turbidometer and the well-known glass pH

meter. Another, the Gulliver, collects a sample, feeds it with

tagged food, and counts the radioactivity of the evolved C1402

and H_S '_. Microscopes coupled with TV cameras will permit

measurements of the size, symmetry, and reactions to various

biological strains of any Martian micro-organism. The basic tenet

(and a recognized limitation) of all of the proposed experiments

is the assumption that life, if it exists anywhere in the solar sys-

tem, will be as we know it. (W.M.R.)

190

NITROGEN OXIDES ON MARS

Carl Sagan (Harvard U., Harvard Coll. Observatory; Smithsonian

Institution, Smithsonian Astrophysical Observatory, Cambridge,

Mass.), Philip L. Hanst (Avco Corp., Research and Advanced De-

velopment Div., Wilmington, Mass.), and Andrew T. Young (Har-

vard U., Harvard Coll. Observatory, Cambridge, Mass.).

Planetary and Space Sci., Vol. 13, Jan. 1965. p. 73--88. 51 refs.

(A65--17992)

Comprehensive analysis of the case for the presence of nitrogen

oxides on Mars. Analyses of observations at a variety of wave-

lengths place a firm upper limit on the Martian NO_ abundance

of 1 mm-atm. Nitrogen dioxide is a highly photolabile gas and

will be photodissociated by visible and ultraviolet radiation on

Mars. The photochemical equilibria of nitrogen oxides on Mars

have been computed from the observational upper limits on the

NO and 02 abundances. The same procedure gives consiste_

results for the Earth, at locales free from urban pollution. The

corresponding theoretical upper limit to the abundance of NO2 on

Mars is 1 mm-cttm, when reactions with water are neglected.

When reactions with water are considered, the NO2 abundance is

further diminished. These low abundances are regarded as in-

adequate to account for the Martian observables discussed by

Kiess et al. The one Martian phenomenon in which it is suggested

that nitrogen peroxide may play a role is the blue haze, where

lmm-atm may help to explain not only the general blue and violet

opacity, but also the dependence of the opacity on time and posi-

tion. The required abundance of NO must then be _ 50 cm-atm.

(Author)

191

BIOLOGY AND THE EXPLORATION OF MARS.

Summary and Conclusions of a Study by the NAS/NRC Space

Science Board, Stanford U., June 1964.

Harry H. Hess (NAS/NRC Space Science Bd. Chin.), Colin S. Pitten-

drigh (Princeton U. and Chin. of the Study), et al.

Wash., D.C., National Academy of Sciences, 1965. 19 p.

Until recent years the origin of life and its possible occurrence

elsewhere in the universe have been matters for speculation only.

The rapid growth of molecular biology since 1940 has changed

the discussion of life's origins into far more precise and explicit

terms than were possible earlier. But the real transformation

which the subject has undergone stems from the spectacular

growth of space technology in the last decade. The possibility of

life's origin and occurrence on planets other than ours is no longer

limited to idle speculation: it has entered the realm of the

testable, of science in the strict sense. Given the rockets now avail-

able and especially those available by 1969, it has become fully

realistic to consider plans for the biological exploration of Mars.

The Study which this report seeks to interpret was convened in

June 1964 by the Space Science Board of NAS at the request of

NASA to examine this possibility. The task was to examine the

scientific foundations and merits of the proposal to undertake a

biological exploration of Mars. Overall purpose was to recom-

mend to the Government through the Space Science Board whether

or not a biological exploration of Mars should be included in the

nation's space program over the next few decades; and further, to

outline what that program should be.

The essence of the conclusion resulting from this meeting is that

the exploration of Mar_motivated by biological questions-_does

indeed merit the highest scientific priority in the nation's space

program over the next decade. It was concluded, further, that

the favorable opportunities for exploration between 1969 and

1973 can and should be exploited as vigorously as possible.

(J.W.)
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192

DETECTION Of UFE-RBATIED COMPOUNDS ON KAIGTAr(

SURFACES IY GAS CHROMATOGRAPHY_ SPECTROMETRY

TECHNIQUES.

K. F_ Bentley, C. E. Grill, D. G. Wbitton, and W. F. Wilbite

(California Institute of Tedmology, Jet Propulsion Laboratory,

Space Sciences Div., Pasadeua, Calif.).

Presented at the American Association for the Advanceme_ of

SdGnc_, Annua! Mei_ng (131st), Moatroa/, Camsda, Dec. 26-31,

1964. 6 rof_

Descrlptw of tbo program in progress ae the Jot Propuls_

Laboratory to develop a system, using a gas chromatograph and

mass spectrometer in series, to analyze planetary soil for llfe-

related compounds. To date, most experiments Fwaqposed to detect

extraterrestrial life have made strong p_ about the

nature of that life. Recent advances in the state of the art of

combined gas-chromatography and ma_ tochnlqaes

are considered to offer the possibility of detecting ond identifying

life-related compounds with minimum speculation (od_w than

being bosecl on organic chemistry) about the life itself. The rela-

tive merits of this approach are explored. Background informa-

tion in the areas of pyFolyl/s, gas-chromatography miniaturiza-

tion, sample enrichment devices, and mass-spec_omatry minlatm, f-

zatlon is presented. (Author)

193

FREE ORGANIC RADICALS IN THE METEORITES MIGHEI AND

NOGOYA (RADICAUX LIBRES ORGANIQUES DANS LIES METEORITES

MICHEl lET NOGOYA).

Jules Duchesne, Joseph _, and Clotilde Litt (1Li_,

verslt_, Instltut d'Astrophysique, Li_e, Belgium).

Compt. Rend., 259:25, Dec. 21, 1964. p. 4776--4778, 10 rofs. (In

French)

(A65_15884)

Investigation of the signals of electronic paramagnatlc resonance

connected with the free organic radicals present in the meteorites

Migh6i and Nogoya. It is shown that these meteorites are charac-

terized by a g = 2.002 altogether comparable to that of Ilgnites

and coals. It is stated that the discussion of the amprltude of the

signals observed warrants the suggestion, in full agreement with

recent results of Schulz and Elofson, that carbonaceous chon-

drites have nat been subjected to temperatures higher than 300

to 400 ° C. The generality of the analagy with the behavior of

coals is discmcod, and it is seid t9 contrlbute an additional pra-

sumptlon in favor of on extmtorrostrinl biogenetic activity.

(_.)

194

ORGUEIL METEORITE---ORGANIC NITROGEN CONTENTS.

Ryolchl HayotSU {Chicago U., Enrico Fermi Institute for Nucleas

Studi,,_,, Chlcogo, ILL).

Sc/enro, VoL 146, Dec. 4, 1964. p. 1291--1293. 21 rofs.

(AGS--! 2283)

(NASA-Groat NsG-3_)

Investigation of the Orgueil met_0¢ito. Poclnas, amino dorivatos

of sym-trin_, and s_d_Jtltutecl guoniclines m isek_nd from the

and idontlged by chrm,wtogmpbic, spectmsco_, and

other techniques. The pre_co of largo amounts of sym-_ozine
derivatives is thought to be of particular btorast since these com..

pounds have no known biochemical s_p_conce. The analytical

procedure is deseribed in detail. The results are discessod in

terms of their value as an evidence of extraterrestrial life.

(v.z.)

195

HUMANOmS ON OTHBt p_s?

R. Bieci (Antioch C_iege)

Amer. Scientist, 52:4, Dec. 1964. p. 4S2--4S8.

If life has evolved on other planets in other solar systems, and

if some population has reached the level of conceptual thought,

it is highly I)_dbable that the organ/_n so mudowed will bear o

stTnag resemblance to homo sap/ens. Theory is based em the

premise that the physical properties of the eJemem_, the forms of

eaergy available, and the environmental conditions which would

allow _ to arise and evolve are such that severe I_milatlons are

imposed on the number of routes available to evolving forms.

The number of alternative possibilities is by no means infinite;

on the contrary, the number is limited. This limited number of

available routes has led to the innumerable cases of convergent

evolution in plants and animals. Evidence shows that, again and

again, animals and plants have independently evolved not only

similar structures but also similar biochemical systems and shnilar

behavioral patterns as solutions to the same fundamental

problem. (Author)
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196

AN iNSTRUMENTED SEARCH FOR EXTRATERRESTRIAL LIFE.

E. A. Botan (Avco Corp., Research Center, Wilmington, Moss.).

Space Science Reviews, Vol. 3, Dec. 1964. p. 715--723. 16 refs.

(A65--16032)

Discussion of what to look for in the search for extraterrestrial

life, and how to carry out nine suggested biological experiments.

The suggested experiments are to demonstrate: (1) if life exists

on Mars or elsewhere; (2) what forms, metabolisms, and ecology

it has assumed; (3) what its origin was; (4) what the relationship

is between extraterrestrial life and Earth's life; (5) what evolu-

tionary pattern it has followed; (6) whether there are possible

exotic life forms; (7) whether there are prebiotic forms; (8) what

the seasonal variation of flora and fauna are; and (9) how to

protect the environment from contamination by Earth organisms.

Since one instrument could not obtain all the required answers, it

is suggested that an extraterrestrial-life-detecting lander should

have a payload of varied, integrated instruments so that the

information obtained by one could be verified and expanded upon

by others. Ways of carrying out suggested biological experiments,

using devices and techniques available now, or being developed,

are discusssd extensively. (F.R.L.)

197

ORIGIN, AGE, AND COMPOSITION OF METEORITES.

Edward Anders (Chicago U., Enrico Fermi institute for Nuclear

Studies, Chicago, III.; Bern, Universit_t, Physikalisches Institut, Bern,

Switzerland).

Space Sci. Rev., Vol. 3, Dec. 1964. p. 583--714. 369 refs.

(A65--16031)

(NASA Grant NsG--366; AEC Contract No. AT (11--1)382)

Collation and evaluation of all significant evidence on the origin

of meteorites. The iron meteorites seem to have formed at low

pressures. Several lines of evidence suggest that the irons come

from perhaps as many as four parent bodies. The frequency of

pallasites is considered to be consistent with an origin in the

transition zone between core and mantle of the parent body.

Ordinary chondrites definitely are equilibrium assemblages rather

than chance conglomerates. The U-He and K-Ar ages of hyper-

sthene chondrites are systematically shorter than those of bronzite

chondrites, and evidence is considered to exist that most or all

hypersthene chondrites come from the same parent body. Two

distinct types of primordial gas occur in meteorites. Differentiated

meteorites always contain unfractionated gas, while relatively

undifferentiated meteorites contain fractionated gas. There is very

little doubt that most, if not all, meteorites come from the asteroid

belt rather than the Moon, and the most likely parent bodies are

the 34 asteroids which cross the orbit of Mars. Various theories on

the origin of the meteorites are reviewed, and Wood's theory,

which postulates a high-temperature and a low-temperature vari-

ety of primordial matter, is considered to be in best accord with

the evidence. (F.R.L.)

4

198

CONTAMINATED METEORITE.

Edward Anders, Eugene R. Dufresne, Ryoichi Hayatsu (Chicago U.,

Enrico Fermi Inst. for Nucl. Studies, III.) Albert Cavaille (Mus6e

d'Histoire Naturelle, Montouban, France (Tarn.et-Garonne), Ann

Dafresne (Georgetown U., Wash., D.C.) and Frank W. Fitch

Science, Vol. 146, Nov. 27, 1964. p. 1157--1161. 17 refs.

(A65--80081)

(NASA Grant NsG-366)

One stone (sample No. 9419) of the Orgueil meteorite shower

contains an assortment of biogenic materials: coal fragments,

seed capsules of the reed Juncus conglomeratus, other plant

fragments, and an optically active, water-soluble protein material

resembling collagen-derived glues. This sample seems to have

been accidentally or deliberately contaminated shortly after the

fall of the meteorite in 1864. It is emphasized that sample No.

9419 is the only stone of the Orgueil shower fur which there is

evidence of alteration by human intervention. There is no reason

to believe that the Orgueil meteorite samples in which other in-

vestigators claimed to have found evidence of extraterrestrial life

(biogenic hydrocarbons and "organized elements") were similarly

altered and contaminated.

199

PRIMORDIAL ORGANIC CHEMISTRY AND THE ORIGIN OF LIFE.

Cyril Ponnamperuma (NASA, Ames Research Center, Moffett Field,

Calif.)

Presented at the Southwest Research Institute and USAF, Interna-

tional Symposium on Bioastronautics and the Exploration of Space

(3rd) San Antonio, Tex., Nov. 16-18, 1964. 8 p. 17 refs.

(A65--14529)

Consideration of the possibility of finding an answer to the

question of the existence of life in our planetary system. Investi-

gations were undertaken to synthesize the constituents of the

nucleic acid molecule and the protein molecule, on the hypothesis

that molecules that are fundamental now were fundamental at

the time of the origin of life. The results are said to show that,

under simulated primitive Earth conditions, molecules of biological

significance can be synthesized. These results lend support to the

hypothesis of chemical evolution since: (1) the conditions are aque-

ous, (2) the concentrations of materials used are very small, and

(3) the sources of energy used are those that are most likely to

have existed under primitive Earth conditions, it is stated that,

as the laws of chemistry and physics are universal laws, these

laboratory experiments point out that, wherever the right condi-

tions exist, those molecules which can act as precursors of biologi-

cal systems will arise anywhere in the universe. The laboratory

experiments lend support to the Oparin-Haldane hypothesis of

chemical evolution and possibility of the existence of extraterres-

trial life. (M.M.)
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ORGANIZED BLEMENT DISTRIBUTION IN RBLATION TO SIZE IN

THE ORGUEIL METEORITF-

George Claus and Eva A. Suboc (U. of Calif., La Jolla)

Nature, Vol. 204, Oct. 10, 1964. p. 118--120. 21 rofL

(NASA Grant NsG--341)

The dimensionai histogram ubtobnd threqb the enrefui mons-
urements of 303 *ypee 1 and 2 organized elemonts would pusslbly

suggest that avon these me_ simple _ found in

Wilk:s four, type i carbooncnous chondrims de nat rqmmmd ju_

simple mineral grains as soggestod by ]F_h and Anducs, or

Mueller, but may be the remains of some kind of primitive llfe

indigenous to the _rltos.

201

LIFE-FORMS IN METEORITES AND THE PROBLEM Of TERRESTRIAL

CONTAMINATION_A STUDY IN METHODOLOGY.

Paul Tasch (Wichita, University, Dept. of Geology, W*_h,_to, Kan.).

N.Y. Acad. kl. Ann. Vol. 105, Sept. 9, 1964. p. 927-950. 20 refs.

Description of research designed to answer the question: can

some, none, or aft _F the "organized objects" reported as found in

mutonrltos be traced to terrestrinl contaminaticm lethroducld from

the time of, and/or during, procer, sia H o; samples? Sides were

Preparml of matarlal token from the Orguell and ivuna curbmna-

ceous chondritus, and 27 control slides were also prepared. Each

slide is described, and conclusions are drawn about the origin of

the material seen. The me_odolag_cal procedures are described in

detail and it is concluded that, as of the time of writing, there are

on universally accepted exts_i organized objects of blo-

genic origin. (D.H.)

2O2

LOOKING FOR COSMIC MICROBES.

Oleg Kustko.
Spacefligld, 6:5, Sept. 1964. p. 168--169.

(Transl. from Novos_ Press Agency--APN)

It is generally bermvnd that the elements carbon, oxygen,

hydrogen, iron, and some others are Present in large quantities in

outer space. The chemical evolution o, other planets has appar-

ently toke_ the some course as it has on earth to produce carbon-

and nltregen-beariag compounds which make quite possible the

formation of shnple mlcro-organlsms. The cl_m.d conditions pro-
vailing on the various planets could give rise to _nt metabo-

lisms. So there seems to be every ground for believing that

llfe there can exist under temperatures and pressures greatly

differing from those on earth. We are thus bound to I_nd funda-

mentally different forms of llfe on other planets. (Author)

203

PLANETARY SYSTEMS ASSOCIATED WITH MAIN-SEQUENCE STARS.

A. H. Brown

Science, 145:3637, Sept. 1964. p. 1177--1181.

The luminosity function is used to estimate the number of in-

vls_ble plane_-Iike ob_eds in the neighborhood of the sun taking

1964

into account the h'koly chemical composition of planets iu rela-

finn to the composition of main-sequence stars. An attmnptt is

made to estimate the disthributlmt of these planet-llke cold bucl[ins

in relation to stars. It is estimated that stars together with cold

objects were farmed in clusters of bodies of random size dis(hrlbu-

tion. It is possible that every star should have a planetary sys-

tem associated with it. The pos_Able distribution of planets ground

such mrs has been studivd making use of the observed orbital

characteristics of double star systems, it is concluded that favor-

able conditions for llfe processes may be far more abundaM limn

Im b**n generally thought possible. (Author)

204

SIGNIFICANCE AND STATUS Of EXOBIOLOGY.

C_lbert V. Levln (Hazelton Labs., Inc., Falls Church, Va.)

Presented at the A.I.B.S. Annual Meeting, Boulder, Colo., Aug. 26,

1964

Binscionce, Vol. 1S, Jan. 1965. p. 17--20. 25 refs.

(A65--80508)

Although there ore no dirKt dato on extraterres_rlal EtFe,

planetary observations and _1 cons/duratlons support the

possibility of such life. The significance of the questions the

";clerics" of exob|ology muy answer worrants its act;re pursuit.

These questions range from whether ilfe exists elsewhere to frmda-

mental inquiries maii the sc_onces. {Author)

2O5

THE ORIGIN Of LIFE IN SPACF-

A. I. Oparin (U.S.S.R. Acad. of Sci., Inst. of Bioobem., Moscow).

Space Sci. Rev., Vol. 3, July 1964. p. 5--26. 53 rofs.

(A64--80917, A64--25261)

The origin of life can be attributed to the evolution of carbon

compounds. On earth three stages can be traced. First, formation

of simple organic compounds, such as hydrocarbons and cyanides

and their oxygen, nltregon, sulfur, phosphorus, and other derlva-

fives of low molecular weight. Second, polymerization and con-

densation of these compounds in "the primordial soup." Third,

formation of muitimolecular complexes, the precursors of the sim-

plest organisms which later developed into all typ_ of terrestrial

llfe. The first step is universal. It takes pince even on those extra-

terrestrial bodies that are essentially different from earth. The

second step is very posu'ble on those celestial bodies that ore

close to earth. This is indicated by the presence of organic poly-

mers (carboonseouc chcmdrites) in the meteorites, and by seasonal

periodic'dy of spots on Mars. However, the process of their for-

matian may be different from that on earth. The final stage of

formation of complex living organisms in space seems possible,

but is still dehatuble.

2O6

PLANET MARS.

S. Tilson.

Space/Aeronautlcs, 42:1, July 1964. p. 46_53.

It has been said that the highest value in the explamtlon of

Mars lies in the possibility of discovery of llfo there. The author

nsserts that such a claim places ton high a premium on the con-
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tinuing exploration of Mars over any equally important finds on

other planets and sells that planet and the minds of men short.

Life is after all just one part of the cosmic story. Its development

is inevitable under certain circumstances, impossible under others.

The answer to the existence of life on Mars might indeed revolu-

tionize present scientific theories, but another question of whether

Mars has a care or not is equally beguiling. The existence af a

core would mean that Mars in all likelihood hod a magnetic field

and hence a Van Allen belt that could, among other things, shield

any life on its surface from the deadly hail of energetic solar

particles. (Author)

207

MICROBE SURVIVABILITY ON MARS SIMULATED.

W. C. Wetmore

Aviation Wk. Space Tech., 80:26, Jun. 29, 1964. p. 75--76, 79.

Results are presented of experiments carried out by U.S. and

Soviet scientists which indicate that terrestrial micro-organisms

can survive a simulated Martian environment as well as that of

outer space. These results have strong implications in the search

for extraterrestrial life and the efforts to prevent contamination

of other planets by spacecraft-borne microbic life from the earth.

(S.T.L.)

208

CONCERNING THE DETECTION OF WATER IN THE ATMOSPHERE

OF VENUS.

h Ye Salomonovich

In: Izv. Vysshikh Uchebn. Zavedeniy, Radiofizika No. 1, 1964.

Transl. into English by JPRS, June 19, 1964. p. 73--85. refs.

OTS: $4.00

(N64--27154}

In light of new data on the spectrum of the radio emission of

the unillumlnated side of Venus, the question is considered of

the nature of the cloud layer of the planet and the possibility of

observing water vapor in the atmosphere. (Author)

209

GENETIC RELATIONSHIPS BETWEEN THE ORGANIC MATTER IN

METEORITES AND SEDIMENTS.

Egon T. Degens (California Inst. of Tach., Pasadena).

Nature, Voh 202, June 13, 1964, p. 1092--1095. 28 refs.

(A64-_0592)

Data supporting the abiotic nature of finely disseminated or-

ganic matter in carbonaceous chondrites are presented. Independ-

ent of whether biogenic or ahlogenlc organic molecules become

incorporated into a rock, the final fossil organic residue will be

chemically and structurally similar. Even organic compounds such

as hydrocarbons generated during dJagenesis from the finely dis-

seminated organic debris will not yield information on the genetic

nature of the precursor material. In analogy, abiotically synthe-

sized extraterrestrial organic matter will chemically resemble the

bulk of the ancient terrestrial organic compounds, with the ex-

ception of a few compounds, for example, mental-complexed por-

phyrins and possibly the bases of the purines and pyrimidines,

which have so far been formed only here on Earth. It is concluded

that fossil biogenic compounds differ from abiotic, meteoritic, ancP

possibly primordial terrestrial organic matter only in a genetic,

but not in a chemical, sense. This inference is supported by the

lack of optical rotation in various organic fractions of meteorites

and by stable isotope investigations.

210

IS MARS COVERED WITH ICE? (IST MARS MIT EIS BEDEKT?)

H. Strughold

Intern. Scl. and Technol., No. 30, June 1964. p. 11-12.

A brief description is given of a theory revived and developed

by Davydov which postulates the existence of a subsurface frozen

hydrosphere on Mars. The possibility of a biosphere in this re-

gion is briefly considered. The entire matter is highly hypothetical,

but it should not be ignored. (S.T.L.)

211

DO METEORITES REVEAL LIFE ON OTHER WORLDS?

T. Oaskell

New Scientist, 14:289, May 31, 1964. p. 458--460.

The discovery of microscopic organized elements in carbona-

ceous chondrites has stimulated a great deal of analysis and specu-

lation about the possibility that they are fossil micro-organisms

from another planet. Many questions are still unanswered. The

principal observations and the attempts to explain them ore re-

viewed. (A.H.F.)

212

SEARCH FOR LIFE; INSTRUMENT THAT WILL COLLECT AND ANA-

LYZE A FEW GRAMS OF MARTIAN SOIL OR DUST FOR SIGNS OF

MICROBIAL LIFE.

(No Author)

Product Eng., Vol. 35, June 8, 1964. p. 41-42.

Detailed explanation of the operation of the Multivator--_n

instrument that will collect and analyze a few grams of Martian

soil or dust for sizes of microbial life. The device will then code

and transmit, with very little power, its findings back to earth

50 million miles away. (J.W.)

213

A STUDY OF AN iNSTRUMENTED ANALYTICAL SYSTEM FOR EXTRA-

TERRESTRIAL STUDY OF ATMOSPHERES, POSSIBLE LIFE FORMS, AND

SOILS.

E. A. Botan, J. Phaneuf, and J. Lambert (Avon Res. Center, Wil-

mington, Mass.)

Presented at the Aerospace Medical Association, 35th Annual

Scientific Meeting, Americana Hotel, Bal Harbour, Fla., May 11--14,

1964. Preprints of Scientific Program, p. 180--182.

(A64--80860)

A compact, lightweight instrument package is proposed that

can be landed on an extraterrestrial body. This system will sample

and analyze the environment by means of ultraviolet, visible, and

infrared microspectroscopy, microscopy, and emission spectrometry.

The data obtained will be converted to telemetry signals for trans-

mission to earth. It consists of: (1) a device for sampling the



wrfacaandreducingparticlestochaabymenusofadian.md
gritbelt;(2)avacu_cisgn_typedevice for collecting abraded

matter; (3) o conveyer belt to which tke partlcies are attached by

means of a _ charge; (4) a, ahewptlon Wqm_4ukm_e_

analytlcal datinn cousistlng OF: (a) a mkraecope attached to son-

son for passage of monochramotk _ of various wavelengths

and (b) a TV microscope for detennlnatine OF sSze. shape, and

mVdw_; ($) an emissin, spectcasco_ anolytienl m,tinn for

•m,,_ m,dbs.

214

BACTERIAL ECOLOGIES IN iJMONITE.

W. V'_hnioc (Rochester U., Dept. of B_olagy, Rochester, N.Y.)

Pr_4mted at the COSPAR, Ment_g (Tth) and International Space

Science Symposium (Sth), Florence, Italy, May 8--20, 1964, 4 p.

(A64-18837)

Discussion OF the inAuence of I]monlte on the ecology OF Martian

organisms. The studies made by Dollfus on the polori_ation of

light reflected from Mars at different phase angles have led him to

conjecture that the surfoco OF Mars is covered with a layer of

Emenite. it is felt that ;ran may serve as a resplrutory substrata

for Marl_an micro-organiems, in this type OF _ process,

th* iron serves as the terminal respiratory electron accoptor. Or-

ganis matter is consumed, respired, and assimilated, and this

series of pracoseus is accompanied by the redecti_ OF Ferric ic_

to ferrous iran. I, a balanced ecology, the net effect of ruspimtlon

is counterbalanced by photosynthesis. It is stated that this latter

process would be performed on Mars by photosynthetic bacteria.

Experiments that explore the pess_ble existence of torresh-ial micro-

organisms carrying out this type of me_bellsm are reported.

215

CARBON COMPOUNDS IN TERRESTRIAL SAMPLES AND THE

ORGUEIL METEORITE.

W. G. Malnscheln (Esco bsearch and Engineering Co., Linden,

N. J.).

Presented at the COSPAR, Meeting (Tth) and Intwnational .Space

Science Symposimn (Sth), Flaren¢e, italy, May 8--20, 1964. 27 p.

63 rots.

(A64-18644)

Discussion OF structural and isotopic determinations of carbon

compounds in the Orgu_l chondrite, which indicate that these

compounds ore primarily indigenous. It is stated that benzene-

extractable carbonaceous materials from Orguell fragments and

terrestrial sediments have similar chromatographic properties.

Infrared and ultraviolet spectra chow that they contain com-

pounds of the same functional types. Mass spectrometric analyses

of the alkones from the Orguell meteorite, sediments, and or-

ganisms are statistically indistinguishable at the 95% confidence

level. Theoretical considerations and experimental data are pre-

sented which support the view that alkanes are well-constltuted

to serve as indicators of former life. Complex alkanes in living

things are structurally and icotopically analogous to hydrocarbons

1964

in petroleum. Prlstone and phytone are constituents of a crude

oil that is more than one b_linn years old. it is noted that the

structures and abundances of many alkanoo in various sedimmw

tory environments attest to the source and stability of these

pounds. Based on the characteristics and distr_etions of organic

substoncos on Earth, aUcanes may pravide the clearest insight into

the origin OF some carbonaceous substances in chondrites. (LA.A.)

216

ON CREATION Of ARTIFICIAL CONDITIONS OF MARS FOR

MICROBIOLOGICAL INVESTIGATIONS.

A. I. Zhukova and I. I. Kondrot'yev (Academy of Sciences, Moscow,

u.s_.R.).

Presented at the COSPAR, Meating (7th) and Intemal_nal Space

Science Symposium (Sth), Florence, italy, May 8--20, 1964. 9 p.

(A64--I ml)

Approach to the solution of problems regarding the character

OF llfe on Mocs, by simulating Martian conditions by means of cinto

obtained from astrophysics. Experiments cwe described in which

pm cultures of fungi and b_'tm_a have been used, as _ in

a table. Short-tlme exposure has enabled conclusions oa the via-

bi!ity af 22 ;,,_in: of .._i_org_nisms under chamber conditions

when the insolation source is switched on. it is concluded that:.

(|j spores of mo_ci fungi ore more srabie than spores of bactorinl

ceRs, and (2} not all tested forms of mlcro-erganlsms are capable

of retoinin3 viability under conditions _ Jn the installation.

217

GULLIVER AND DIOGENES_XOBIOLOGICAIL ANTITHESES.

_rt V. Levin and Allan H. Helm (Hazelton Laboratories, Inc.,

Falls Church, Va.)

Presented of the COSPAR, Meeting (71tl) and Inte_rontiona| Spoco

Science Symposium (5th), Florence, Italy, May 8--20, 1964. 18 p.

7 refs.

(_4--1a6S0)

Field testing of the Gulliver experiment's abil'd 7 to detect llfe

in severe natural ennvirenmnts. Three s/tes, differing sharply in

c|imato|ogy, 9en_Jy, god pedology, were selected in topogrophl-

rally diverse parts of California. A fourth Reid test was conducted

in Virginia on a hard clay soll containing approximately 15%

iron oxides, r;ch in llmonlte. The results are stated to have b4en

one or two orders of magnitude higher than those producmd by

the automated field ins_truments in o similar period. The second

llfe detection system called Diogenes is mid to be based on the

firefly biolumlnescont reaction and the ubiquity of adenoslnetri-

phosphate (ATP) in terrestrial life. The light producing steps of the

reaction are described. It is noted that the sensitivity, specificity,

and rapidity of the test are adaptable to in-fllght rocket cound|_s.

As a result, a program has just been started to use the system to

obtain microbial ATP profiles of the terrestrial atmosphere during

non-recoverable rocket flights. It is stated that, in several aspects,

the Gulliver and Diogenes proiocts are complementary and make

good compan|on experiments.
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218

METHODS AND SOME RESULTS OF MICROBIOLOGICAL INVESTI-

GATIONS OF METEORITES.

S. S. Abyzov and A. A. Imshenetskiy (Academy of Sciences, Mos-

cow, U.S.S.R.)

Presented at the COSPAR, Meeting (7th) and International Space

Science Symposium (Sth), Florence, Italy, May 8--20, 1964. 12 p.

(A64--18628)

Discussion of three methods developed and used to study the

origin of bacteria occasionally discovered in microbiological in-

vestigations of meteorites. The results obtained with various rock

formations and with samples of the Sikhote-Alin iron octahedrlte,

the Chlnge iron otoxite, the Kunashak and the Saratov stone chon-

drites indicate that, with the exception af the (extremely dense-

structure) Chinge iron otoxite, soil bacteria were able to penetrate

into the central regions of the meteorites investigated. It is con-

cluded that only meteorites found soon after their fall, such having

very dense structure, and possibly meteorites found in Arctic re-

gions are suitable for microbiological analysis.

219

PROCEDURES NECESSARY FOR THE PREVENTION OF PLANETARY

CONTAMINATION.

Lawrence B. Hall (NASA, Washington, D.C.) and Carl W. Bruch

(NASA, Office of Space Science and Applications, Washington,

D.C.).

Presented at the COSPAR, Meeting (7th) and International Space

Science Symposium (5th), FIorence_ Italy, May 8--20, 1964. 26 p.

42 refs.

(A64--18827)

Presentation of some of the results of studies of microbial sur-

vival in simulated deep-space conditions. It is shown that these

conditions will not sterilize contaminated spacecraft, and that

many terrestrial microbes, particularly anaerobic spore formers,

readily tolerate simulated Martian conditions. The theory and

principles of sterilization and their application to the special

problem of spacecraft sterilization are discussed and several pro-

cedures for the prevention of planetary contaminants are re-

viewed. It is found that the only processes that achieve both sur-

face and interior sterilization are heat and radiation. If all parts

of the spacecraft are assembled under the most rigorous condi-

tions of cleanliness, the capsule can be brought to terminal sterili-

zation containing a total of not more than 10 _ viable organisms.

These can be killed by exposure to 135 ° C for 24 hrs with a con-

fidence of greater than 104 . The problems associated with design-

ing spacecraft to withstand such heat sterilization without reduc-

tion of reliability are also considered.

220

REQUIREMENTS OF A MINIMUM FREE LIVING REPLICATING

SYSTEM.

Harold J. Morowitz (Yale U., Dept. of Molecular Biology and Bio-

physics, New Haven, Conn.).

Presented at the COSPAR, Meeting (Tth) and International Space

Science Symposium (5th), Florence, Italy, May 8-20, 1964. 4 p.

(A64--18813)

Presentation of a partially inductive approach to the definit;dn

of a living system by formulating the features common to terres-

trial living systems and seeking the minimum system showing

these features. On the basis of ten generalizations, a minimum

terrestrial biological system is pasta|ated. It is stated that, in

preliminary studies of various strains of living cells, it was found

that there were violations of the ten generalizations postulated.

The following conclusions are made: (1) extremely small free liv-

ing cells exist; (2) these cells are capable of metabolizing syn-

thesizing protein, DNA, and RNA, and replicating; and (3) any

structure essential to the biological process of replication must be

in these cells.

221

ULTRA-HIGH VACUUM AND MICRO-ORGANISMS.

A. A. Imshenetskiy and S. V. Lysenko (Academy of Sciences, Mos-

cow, U.S.S.R.).

Presented at the COSPAR, Meeting (7th) and International Space

Science Symposium (sth), Florence, Italy, May 8--20, 1964. 12 p.

(A64--18740)

Experimental investigation of the effects of uhra-high vacuum

on micro-organisms. For 72 hours diverse bacteria and fungi were

subjected to the action of ultra-high vacuum equal to 10 -8 --10 -e

mm Hg. It is stated that seven species of sporogenic bacteria un-

derwent ultra-high vacuum well. Of seven species of asporogenic

bacteria, cells of three species perished completely. In four other

species, a considerable number of cells died. Five species of fungi,

among which there were both conldlum-forming and nonconidium-

forming specimens, were found to be very resistant to uhra-high

vacuum. It is noted that, in some experiments, cells of micro-

organisms retained greater viability in ultra-high vacuum condi-

tions than under laboratory conditions.

222

EXOBIOLOGY.

Frank B. Salisbury (Colorado State University, Dept. of Botany and

Plant Pathology, Fort Collins, Colo.).

Graver J. D. Schock, ed. Annual Rocky Mountain Bioengineering

Symposium, (1st), U. S. Air Force Academy, Colorado Springs, Colo.,

May 4--5, 1964. p. 75--83.

Symposium sponsored by the U.S. Air Force Academy and the

Committee on Electrical Techniques in Medicine and Biology, Insti-

tute of Electrical and Electronics Engineers.

Colorado Springs, U. S. Air Force Academy, 1964. 10 refs.

(A65--I0728)

Discussion of possible evidence for the existence of extraterres-

trial life. Conditions imposed by current theories on the origin of

life are noted. The possible detection of biological remains in

meteorites is briefly reviewed. Observations of Mars are discussed,

including those of seasonal color changes in surface markings, the

"canal" network, the apparent uniqueness of some features of the

Martian satellites, and the appearance of bright flares on the sur-

face. The latter three cases are taken as possible indications of

higher llfe forms on the planet. Possible implications of reported

observations of extraterrestrial beings and vehicles are discussed.

(P.K.)



223

INSTRUMENTATION REQUIRrdVUENTS FOR UFE DETECTION SY_EJm.

Jerry L Stuart (California Institute of Technology, Jet Prapuimn

Laboratory, Space Sciences Div., Pasadena, Calif.).

Grovar J. D. Schock, ed. Annual Rocky Muaatab

Symposium, (1st) U. S. Air Force Academy, Colorado Sprkqs, Colo.,

May 4--5, 1964. p. 88--97.

Sympo_um sponsored by the U. S. Air Force _ and tke

Cormnlttoe on Electrical Techniques in Medicine and Balology, Inslf-

tote of Electrical and Electmnlcs Engineers.

Colorado Springs, U. S. Air Force Academy, 1964.

(A65--! 07"JO)

Discussion of methods for analyzing planetary soil for various

general and speci_ organic compoumts, and for monitoring

growth and metabolic processes, in the attempt to detect extra-

terrestrial llfe forms. The use of visual techniques, such as tele-

vision and microscopy, for morphological information is noted, as

are methods of chemical analysis. The problem of collecting sam-

pies is discussed, and several llfe-detectlon instruments being dew

veloped are described, including the Gulliver radlo-lsotope probe.

The Minivatar integrated system for chemical analyses is desc_bed,

and would perform such functions as nepbelametry, dye staining,

polarization, and radlo-lsotope detecthm. It is suggested that on

integrated instrumentation approach to the life-detectlon problem

would be the most economical and reliable. {P.K.)

224

PRINCIPLES OF OPTICAL MEASUREMENTS APPLIED TO BIOLOGICAL

GROWTH IN THE WOLF TRAP.

Charles R. Westan (Rochester U., Dept. of Biology, Rochester, N. Y.).

Graver J. D. Schock, ed. Annual Rocky Mountain Bioengineering

Symposium, (1st) U. S. Air Force Academy, Colorado Springs, Colo.,

May 4--5, 1964. p. 99--109.

Symposium sponsored by the U. S. Air Force Academy and the

Committee on Electrical Techniques in Medicine and Biology, Insti-

tute of Electrical and Electronics Engineers.

Colorado Springs, U. S. Air Force Academy, 1964.

NASA-supported research)

(A65--10731 )

Description of the "_Nolf Trap" for detecting and monltor'mg

extraterrestrial microbial growth. In the device, the growth of

micro-organisms is determined by measuring the hMensity of light

scattered by the organisms. With the presmlt optics in the two

chambers of an engineering breadboard, the Wolf Trap gives a

reliable signal at _10 s bacteria/millilltor. The breadboard is

con_rollecl from a battery-operated portable console which supplies

power, simulates spacecraft interface functions, and provides a

convenient method of monitoring the data. The entire breadboard

can be sterilized at 145 ° C for 24 hr, in llne with the requirement

for Martian landings. (P.K.)
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SYSTEMS CONSTRAINTS ON THE SEARCH FOR EXTRATERRESnuAL

LIFE.

Dennis H. La Creissotte (Californlo Institato of Technology, Jet

Propulsicm Laboratory, Pasadena, Calif.).

Grever J. D. Schock, ed. Annual Rocky Mountain Biom_ineerlng

Symposium,(lst) U. S. Air ForceAcademy,ColoradoSprings,Cob.,
May 4-5, 1964. p. Ikl-47.

Symposium sponsored by the U. S. Air For_e Academy and due

Committee ua I_ectrica| Teclmlques in _ ¢md lShsk)gy, Insll-

tete of Electrical and Electronics Engineers.

Colorado Springs, U. S. Air Farce Academy, 1964.

(A65--10729)

Review of constraints imposed by miss_n requirements on sys-

tems for detecting living organisms on the surface of Mars. The

phases of a mission for landing a capsule on the Mars surface are

reviewed. The severest constraints are found to be the

in data transmission rate to below 10 bits/sec (thus eliminating

the possibility of picture tranSmlSslon), relatively low sclentiGc pay-

load, and the severe impact which the capsule will suffer on

reaching the surface. An additional problem is the meed to

sterilize the capsule to prevent contamination of Mars by

restrial orgoni_n__ _ _s canc|uded that only ci marglnal pos_b_rty

exists of landing o definitive lifo-detectioa system on Mars in this

226

A COINCIDENCE TECHNIQUE FOR PAPER CHROMATOGRAPHY.

Cyril Ponnomperuma, Patric_ Kirk, Ruth Mariner, and Beanatt

Tyson (NASA, Exobiology Div., Ames Research Center, Moffett

Field, Calif.).

Nature, Voh 202, Apr. 25, 1964. p. 393--394.

(A64--18658)

Brief description of u coincidence technique for paper chroma-

tography which provides a reliable identification of compounds

without the uncertainty involved in using RF values alone and

often eliminating the need for extensive chemical analysis. This

technique is used successfully for the identification of purlnes,

pyramidines, amino acids, ned sugars. It con be applied to any

compound which can absorb ultraviolet or visible light.

227

EVIDENCE FOR PORPHYRINS IN THE ORGUEIL METEORITE.

G. W. Hodgson and B. L. Baker

Nature (London), 202:4928, Apr. 11, 1964. p. 125--131. 54 rofs.

A class of organic compounds pertinent to the question of blo-

gemicity is that of the porphyrlns, since these or closely related

compounds appear to be common to almst all living organisms.
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Porphyrins are generally detected and measured by means of

their characteristic llght-absorption patterns, and several exami-

notions of Orguell samples in this work have shown responses

which appear to be indistinguishable from those for porphyrln

compounds existing in terrestrial sediments. The indicated level

of concentration of these specific pigments, which appear to be

similar to vanadyl porphyrins, is in the range found for terrestrial

rocks. (Author)

228

OPTICAL ACTIVITY IN SAPONIFIED ORGANIC MATTER ISOLATED

FROM THE INTERIOR OF THE ORGUEIL METEORITE.

B. Nagy, M. T. J. Murphy, V. E. Modzeleski, G. Rouser, G. Caius,

D. J. Hennessy, U. Colombo, and F. Gazzarrlnl

Nature (London)202:4929, Apr. 18, 1964. p. 228--233. 27 refs.

An optically active fraction was obtained by saponification of

solvent extracts from a stone of the Orgueil carbonaceous meteor-

ite. Thin-layer chromatagrams showed that the composition of

the Orguei| meteorite extracts was wholly different from the

composition of saponified fractions which can be isolated by

identical procedures from recent biological matter. It seems rea-

sonable to connect optical rotation in OrgueiI with biological

activity, either of indigenous origin or perhaps still related to

terrestrial contaminations. (Author)

229

WATER VAPOR IN THE ATMOSPHERE OF VENUS.

Murk Bottema, William Plummer, and John Strong (Johns Hopkins

U., Laboratory of Astrophysics and Physical Meteorology, Balti-

more, Md.)

Astrophys. J., Voh 139, Apr. I, 1964. p. 1021--1022.

(USAF-supported research.)

(A64--18733)

Determination of the amount of water vapor present above the

reflective cloud layer on the planet Venus, using an automatic

daytime telescope of 30-cm aperture carried by balloon to 26.5 km.

From 120 records it was determined that the modulation pro-

duced by the water absorption, when the line groups were

scanned, was (10.5 _-0.5)%. By calibration, this modulation is

the same as that produced by 9.8 _ 10 -3 g/cm 2 of water vapor

at atmospheric pressure. Possible influence of water vapor in the

Earth's atmosphere above the balloon was assessed. The influence

of the Doppler shift on the recorded data was also determined.

230

EXTRATERRESTRIAL LIFE.

P. H. Abelson

Prec. Nat. Acad. Scl., 47:4, Apr. 1964. p. 575--581.

This paper reviews some of the cogent limitations as we know

them and examines some of the Fundamental reasons why these

limitations exist. Some of the important features of the planetary

and lunar environments which contraindicate the presence of life

on the Moon, Venus, or even Mars, are discussed. (J.P.L.)

231

THE LIMITS OF LIFE.

Peter H. A. Sheath (Med. Res. Council, Natl. Inst. for Med. Res.,

Mill Hill, London, England).

Discovery, Vol. 25, Apr. 1964. p. 20--24.

(A64--80354)

The possibility that micro-organisms could survive space travel

and multiply on some other planet is discussed. The discussion

includes possible effects of various temperatures, water supplies,

energy supplies, acidity and alkalinity, and radiation on various

organisms, including algae, bacteria, molds, and lichens. Evi-

dence is presented suggesting that bacteria present in rockets

would be protected by the cold, shielded from radiation, and not

die in contaminated spaces in any reasonable time period. Possible

planetary environments, including those of the Moon, Mars, Mer-

cury, Jupiter, and Saturn, are described. Of these, Mars seems to

be the most promising as a sustainer of life. Recent work has

shown that many terrestrlal bacteria can grow quite well in an

environment similar to that of Mars. The bacteria grow when

warmed, and become dormant when cooled. Terrestrlal organ-

isms most likely to be troublesome as planetary contaminants

include: (1) sporing bacteria, which are long.Jived and resistant

to heat; (2) chemoautotrophlc bacteria, which use unusual energy

sources; (3) molds, which have small food requirements and are

tolerant of desiccation; and (4) algae and lichens, which are hardy

and versatile. The reverse danger of contaminating the earth with

extraterrestrial organisms is also discussed, together with possible

means of disinfecting rockets.

232

TRANSMISSION OF INFORMATION BY NONTERRESTRIAL CIViLI-

ZATIONS (PEREDACHA INFORMATSII VNEZEMNYMI TSIVILIZATSI-

YAMI).

N. S. Kordashev (Gosudarstvennyy Astronomicheskiy Institut, Mos-

cow, U.S.S.R.).

Astron. Zh., Vol. 41, Mar.--Apr. 1964. p. 282--287. 17 refs. (In

Russian). Translated into Eng. by JPRS, June 30, 1964.

(JPRS 25307 TT_31588; A64-19619)

Calculation of the optimum signal spectrum that will permit

transmiesion of a maximum quantity of information in the pres-

ence of quantum fluctuations and cosmic radiation background. It

is shown that by using modern methods of radioastronomy it is

possible to detect, at any distance in the universe, a civilization

capable of transforming power of the order of 4 X 10ee erg/sec.

Some distinguishing properties to be expected of artificial cosmic

radiation are noted.

233

THE DARKENING WAVE ON MARS.

D. G. Rea (California, U., Space Sciences Laboratory, Berkeley_

Calif.)

Nature, Vol. 201, Mar. 7, 1964. p. 1014--1015. 7 refs.

(A65--15140)

(NASA Grant NsG 101-61.)

Paper dealing with a recent communication of the author con-

cerning the evidence for life on Mars and, in particular, the sea.

10



sodblwaveofdarkeningandascocintadchangesinthepolarisu-
tiomof the dark areas. An improved rationale for a previous

model (the principal feature of which is the seasonal transport

of dust on ancl off the dark areas) explaining these phenomena is

proposecL (VJ'.)

234

FtlILCO LABS DEVELOPING PROTEIN DETECTOR TO PROBE FOR

UFE ON MARS.

(No Author)

Miss//es and Rockets, 14:9, Mar. 2, 1964. p. 26--27.

The protein life detector searches for molecules that am chorac-

terlstic of all living material. This method does not involve growth,

concentration, or separation of macromoleculas. The iestrmneat

detects protein and slmiinr macromolecules by the color change

they cause in a carboncyanlne dye. The color change in the dye,

electro-optically detectable as increase in _cjht absorption at

certain wavelength, is thought to be caused by a change in the

aggregation of dye molecules when they contect long chain mole-

cules of the protein type. (/_G.)

235

THE NONIPRL_fAtENCE OF HUMANOIDS.

G. G. Simpson

S_ience, 143:36_6, Feb. 21, 1964. p. 7l_-77S. 25 refs.

(A64--15475)

Development of the theory that extraterrestrial llfe is a hypoth-

esis the validity of which is based on negative assumptions,

and which leads to speculation entirely free of earthly renlitles, is

discussed. The possibility of a noncorbon-based biology is ad-

mitted with the observation that no tangible evidence for it exists.

The questions of the origin of llfe and its possible existence out-

side the solar system are reviewed, with an examination of the

subsequent evolution of postulated life forms. Both the course

followed by evolution and its processes clearly show that evolu-

tion is not repeatable. Communications with other possible solar

systems ore considered so unlikely as to be impos_ble. It is sug-

gestecl that expenditure on the further study of terrestrial llfe

would he more fruitful than that for exploration of the possibility

of nonterrene life.

236

INFRARED EMISSION SPECTRA OF ORGANIC SOLIDS FROM 5-6.6

MICRONS.

W. A. Hovls, Jr.

Science, 143:3606, Feb. 7, 1964. p..587--589.

The emission spectra of thin layers of a number of organic

solids from 5 to 6.6 _ in the infrared have been studied to de-

termine if there are specific emission characteristics that would

allow identification of such solids as organic. This was the case

only for very thin films with strong absorption bands. (Author)

1964
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GEOGRAPHICAL AND ASTRONOMICAL BASIS FOR UFE ON THE

PLANET EARTH: A SUMMARY: (BASES GEOGRAJFICAS E. ASTRO-

NOMICAS DA VIDA NO PLANETA TERRA: UM ENSAIO).

Dukldie Dibo

Centro Estudos Cieot. Roy., I1-9, Feb. 1964. p. 20--21. (In Portu-

gunse)

This paper reports the geographic and astronomic conditions

necessary to the existence of r_e on earth and considers these in

relatlcm to their presence or absence na Mercury, Venus, Mars,

"_pitsr, S=t=."_, Uranes, e._ Some of these conditions are:. ab-

sonce of temperature extremes, presence of water and free oxygen,

photosynthesis, etc. {A.W.)

238

MARS.

W. W. Kellogg

Intern. Sci. Technol_ No. 26, Feb. 1964. p. 40-48.

Mars is the one planet in the solar system likely to support I[dFe

something llke the terresthrial kind. But if life exists there it must

accommodate itself to an environment that is extremely harsh by

earthly standards. /vtenn temperatures u! ;*he Mo,-tlcn; equ=_'_,

for example, ore --35 ° to --45 ° C. Furthermore, the Martian

atmosphere seems singularly lacking in oxygen (perhaps 0.1% by

volume) and water vapor (Arlzona's desert air is like a Turkish

bath by comparison). Nevertheless, changes in color and polari-

zation of Mars' dark areas that coincide with seasonal waxing

and waning of the white (ice?) Polar caps, persishmca of the dark

areas through the years, and recent discovery in them of spectral

evidence of organic molecules combine to suggest that all of

Mars is nat as barren of life as its red dusty deserts of limonlte

seem to be. Fly-by space probes, ingeniously instrumented landing

probes, and trained eyes at good telescope-4_be_cked by brains

soon may answer this and a host of equally important goophys/-

col questions. (Author)

239

NAMES FOR SPACE PLANTS.

John Beckuer

Analog, 72:6, Feb. 1964. p. 87-89. refs.

An article by Claus and Nagy in which they propose a system

of nomenclet_re for extraterrestrial plants is discussed. Their

three major proposals for codifying extraterrestrial plants are re-

viewed. (M.P.G.)

24O

LIFE: ORIGIN AND EVOLUTION.

A. Szutha

Science, 143:3604, Jan. 24, 1964. p. 384--385.

Report of a meeting held in Waku|la Springs, Florida, on the

origin of prebiological systems. Topics from small molecules

through macromolecules to precellular organization were covered.

(G.W.)

!1
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PLAN ADVANCED FOR LANDING PROBE ON MARS IN 1969 AS

URGENT U. S. GOAL

H. M. David

Missiles and Rockets, 14:1, Jan. 6, 1964. p. 14--15.

There is a great urgency in preparing to land a space probe on

Mars in 1969, according to Dr. Allan Brown, since then the surface

could be sampled during spring and summer when there would be

the best chance of detecting plantlife organisms. He holds that

the chances of finding physiological evidence such as specific

catalysts, autotrophy, catabolic CO_ production, and growth are

greater than the prospects for finding morphological evidence. He

suggests that such a mission would lend itself to international

cooperation and could be more easily achieved with greater sci-

entific advantages than any other area in which both U. S. and

Soviet space programs are involved. (M.P.G.)

242

IS THERE LIFE ON MARS?

J. A. Straiser

Electronics, Voh 37, Jan. 3, 1964. p. 71-73.

Life detector systems on Mariner and Voyager may provide

answer to question of extraterrestrial life. Of the eight candidates

for the job, three are earmarked as possible experiments on

Mariner B scheduled to launch in 1966 or 1968. The Voyager

spacecraft will carry one of the other five devices in 1969, 1971,

or 1973. Possible candidates for experiments on Mariner B are:

Gulliver, Multivator, Vidicon Microscope. Possible candidates for

experiments on Voyager are: Wolf Trap, Optical Rotary Disper-

sion, Uitra-hlgh Viable Spectrophotometer, J-Band Life Detector,

and Mass Spectrometer. (J.W.)

243

THE SEARCH FOR INTELLIGENT LIFE ON OTHER PLANETS.

J. Lear

Saturday Rev., Voh 43, Jan. 2, 1964. p. 39--40.

The realization of intelligent extraterrestrial life and methods

and scope of detection of such life are discussed. The statistical

probability of intelligent llfe is great within the total universe, but

within the nearby areas of the sun the probability is extremely

small. Among stars within 15 light years, seven have luminosity

and lifetime similar to the sun. Assuming an advanced radio

technology in a culture superior to ours, detection of beamed

radio signals might be possible at the 1420 megacycle frequency

of interstellar hydrogen, which would be of interest to any techno-

logical society. Project Ozma is the search for such signals from

the stars Tau Ceti and Epsilon Eridani which are within the range

of current receivers. (E.O.)

244

CIVILIZATION ON OTHER PLANETS?

U.S.S.R._ 1:88, Jan. 1964. p. 46--47.

In a series of four articles, V. Fesenkov, J. Shklovskiy, A.

4

Pasynskiy, and B. Lyapunov discuss current theories and Soviet. re-

search in the field of exobiology. (E.C.)

245

THE CHEMICAL ORIGIN OF LIFE.

Alexander h Oparin (USSR Acad. of Sci., Bach Inst. of Biochem.,

Moscow).
Springfield, III., Charles C. Thomas, 1964. 124 p. 170 refs.

(A64--80942)

Recent advances in many fields of science, supported by the

development of precision systems capable of investigating objects

on a microscopic and macroscopic scale, substantiate even more

strongly the author's theory formulated forty years ago, that the

origin of life is of a chemical nature. However, man still does not

hold in his hands any direct factual evidence that would enable

him to give a more or less accurate date of the origin of life on

earth. On the basis of geological findings, it may be stated, how-

ever, with confidence that between the origin of the "primordial

soup," containing minute particulate matter in a form of large

organic and inorganic molecules and the development of most

primitive organisms, a very extensive interval of time must have

elapsed. The development proceeded through evolution from an

elementary structure to more efficient combinations during a span

of time when the earth environment was changing from an

anoxygenic to an oxygenic state, which was not shorter or simpler

than the path from amoeba to man. Duplicating the process in

the laboratory, man may still hope to accomplish the artificial

synthesis of life in the near future.

246

CONCEPTS FOR DETECTION OF EXTRATERRESTRIAL LIFE.

Freeman H. Quimby, ed.

Wash., D.C., NASA, 1964. 52 p. refs.

(N65--12268; NASA--SP--56) GPO: $0.50; OTS Price, MF $0.50.

The following subjects are presented: Evidence Relevant to

Life on Mars; Mars Surface High-Resolution Near-Scan TV; The Vidi-

con Microscopes; The Gas Chromatograph; The Mass Spectrometer;

The Ultraviolet Spectrophotometer; The J-Band Life Detector;

Optical Rotation; The Radioisotope Biochemical Probe; Gulliver;

The Wolf Trap; The Multivator Life-Detection System; and The Mars

Mariners and Voyagers. (G.G.)

247

HAS THE ORGUEIL METEORITE FURNISHED EVIDENCE OF EXTRA-

TERRESTRIAL LIFE? (LA METEORITE D'ORGUEIL A-T-ELLE APPORTE

LES PREUVES D'UNE VIE EXTRA-TERRESTRE?)

Gaston Cohen

Science Progress: La Nature, No. 3345, Jan. 1964. p. 18-26. (In

French)

(A64-80161)

A review is presented of laboratory studies and theories con-

cerning the presence of extraterrestrial life forms in the meteorite

that fell on Orgueil, France, in 1864. Infrared absorption analyses

showed that the meteorite contained hydrocarbons similar to

those formed on earth by the degradation of living molecules

rather than by industrial "inorganic" processes. Microscopic

12



studiesbyClausandNagyrevealedfivetyposof "organized

elements" that resembled certain microscopic" algae, did not exhibit

blrefriagence under polarized light, and reacted positively to

organic staining tests. The conclusion that the organized elements

repmsont tim remains of extraterrestrial llfe forms have been

rejected by many sc/enti""_s, chiefly on the basis of studies suggest-

ing contamination of the meteorite by terrestrial life.

248

LIFE IN SPACE.

A. A. Imsbemdskly.

Akademiya Nauk SSSR, Vestolk, No. 9, 1963. p. 23--29.

NLL Trons/at/ons Bulletin, Vol. 6, Jan. 1964. p. 28-43.

(A64-16475 )

Discussion of the possibility of life in space and of the problem

of transmission to other planets of live bacteria from the Earth.

Cosmic rockets and spacecraft leaving the Earth now receive spe-

ciel sterilization to prevent accidental transfer of bacteria. Con-

siderecl are the microbiological analysis of meteorltos; methods

for the discovery of llfe at great altitudes, on other planets, and

in comic space; and nephelametric, manometric, and pH measure-

meats, it is noted that exobiological investigations cannot be

limited to the scmrch for _nisms. Of no less interest ore

chemical investigations capdde of explaining the "evolutions" of

various chemical substances related to the origin of life. The

exploratory investigations involve the dispatching to the planets

of various automatically opmatod instruments of chemical analysis.

Particularly important will be the search on the planets for forms

of life more primitive than tim micro-organisms found on Earth.

The discovery of precelluiar forms of llfe is nat only an important,

but also an extremely difficult problem, and before attempting to

solve it, fuller information will be required on the distribution of

the various chemical elements on the planet and planetary environ-

mental conditions. It is stated that the attempts to discover the

existence of precellular formations must precede the search for

micro-organlsms.

249

THE CONFLICT OF TWO WORLDS OF LIVING ORGANISMS (KON-

FLIKT ZYWYCH SWIATOW).

MiorzysJaw Markus.

Astronautkya, Vol. 7, 1964. p. 21--22. (In Polish)

(A64_1026)

Flights to other planets are connected with the possibility of

meeting other living forms, especially micro-organlsms, and with

the probable development of diseases dangerous to human sub-

jects. The development of diseases is dangerous only in cases of

meeting extraterrestrial mlcro-organisms capable of being human

parasites. Theoretically, such situations will seldom occur. The

author gives a review of such possibilities and analyzes situations

in which extraterrestrial mlcro-organisms might be dangerous to

cosmonauts.

1964

250

THE ENVIRONMENT OF THE PLANETS.

William W. Kellogg {RAND Corporation, Santo Monica, Calif.)

IN: bald P. Le Galley and John W. McKee. nds. p. 83--96. Space

Exploration.

New York, McGraw-Hill Book Company, 1964. 39 tofs.

(,J_,4.-.e0787)

The author presents a summary of the state of knowledge of

the planets pertaining to their environments and the possibility of

the existence of llfe. The data indude work done unh'l the sum-

mar of 1962. Concentrating an Mars and Venus, the author

summarizes environmental data gathered by visual, infrared,

and radar observations. Observations indicating some form of

plant llfe on Mars are cited. Data from studies of Venus indicate

that llfe probably does not exist there. It is suggested that the

one goal of planetary exploration should be to discover the

history of the planets, and that only by close inspection shall the

complete nature of these environments be determined. (Aero-

space Med.)

251

HABITABLE PLANETS FOR MAN.

Stephen H. Dole {RAND Corp. t Human Engineering Group, Santa

Monica, Calif.).

New Yerk, Blaisdell Publishing Co., 1964. 160 p.

$.5.75.

(A64-17257)

The conditions necessary for planets to support human llfe,

and the essential properties required of the stars that provide heat

and light to such planets are studied in detail. The environmental

needs of man are considered, including temperature, light, gravity,

atmospheric composition and pressure, and water. The natural

environments provided by other planets are considered, and hypo-

thetlml planets that could exist in orbits around other stars are

discussed. The various classes of possible planets are analyzed,

and a class of planets is described that would provide human

beings with suitable environmental conditions. The probability of

occurrence of habitable planets is analytically considered. In an

appendix, data on the 25 principal bodies of the solar system of

mass greater than 10 _ gm are tabulated. A bibliography and

subject index are also included. The book was prepared as part

of the continuing program of research undertaken by the RAND

Corporation for the U.S. Air Force.

252

MARINER C TO FLY BY MARS.

J. Or6.

Space Aeron. 41:1, 1964. p. 96.

Two Mariner C vehicles are to be launched in November, De*

cember or early 1965 to fly past Mars about eight months later.

The main goal of Mariner C is to search for indications of life on

Mnrs_ Seasonal color changes provide hope for existence of llfe

on Mars. In addition, balloon observations of Mars in the infrared

have detected emissions characteristic of the carbon-hydrogen

bond. The main Mars experiments on Mariner C will be a TV and

Possibly an infrared detector. (A.H.F.)
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253

THE ORIGIN AND EVOLUTION OF ATMOSPHERES AND OCEANS.

(Proc. of a Conf. at NASA, Goddard Inst. for Space Studies,

N.Y.C, Apr. 8--9, 1963)

Peter J. Brancazio and A. G. W. Cameron, eds.

N. Y., John Wiley & Sons, Inc., 1964. 314 p.

$12.s0

Various aspects of the origin and evolution of planetary at-

mospheres and oceans are discussed. Included are the following:

(1) geological history of sea water; (2) convection in the Earth's

mantle; (3) degassing of argon and helium from the Earth; (4)

comments on the outgassing of the Earth; (5) on the chemical evo-

lution of the terrestrial and cytherean atmospheres; (6) the history

of growth of oxygen in the Earth's atmosphere; (7) the escape of

helium from the Earth's atmosphere; (B) primordial rare gases in

meteorites; (9) isotopic analysis of xenon; (10) interpretation of

xenon measurements; (11) outgassing processes on the Moon and

Venus; (12) observations of water vapor on Mars and Venus; (13)

the atmosphere of Mercury; (14) the atmosphere of Venus; (15)

the atmosphere of Mars; (16) are the interiors of Jupiter and

Saturn hot?; and (17) the atmosphere of Jupiter. A subject index

is included. Pertinent articles are abstracted separately. (Aero-

space Med.)

254

THE ORIGIN OF LIFE.

John Keosian (Newark Coll. of Arts and Sci., N. J.)

Reinhold Publishing Corp., 1964. !18 p.

(A65--80097)

Data on the origin of life an earth and on extraterrestrial

bodies are reviewed. The following are included: (1) nature of

the problem (including several approaches to the problem such

as viralism, special creation, panspermia, mechanism, and mate-

rialism), (2) historical background, (3) Oparin hypothesis, (4) dis-

tribution of simple organic compounds, (5) composition of the

primordial atmosphere, (6) primary synthesis of organic com-

pounds, (7) some unsettled questions (hot dilute soup, asymmetric

synthesis, origin of petroleum, energy considerations, reaction

mechanisms, and origin of living things from discrete systems),

and (B) review of evidence far and against neobiogenesis (origin

of life anew). Selected rendings and a combined author and sub-

ject index are included. (Aerospace Med.)

255

PLANETS FOR MAN.

Stephen H. Doyle and Isaac Aslmov

N.Y., Random House, 1964. 223 p.

Contents:

Chapter 1: The Coming Search; Chapter 2: Human Require-

ments; Chapter 3: The Properties of Planets; Chapter 4: Planetary

Habitability; Chapter 5: Probability of Habitable Planets; Chapter

6: The Nearest Candidates; Chapter 7: Star Hopping; Chapter 8:

An Appreciation of the Earth.

256

SOME CRITERIA OF LIVING SYSTEMS USEFUL IN THE SEARCH

FOR EXTRATERRESTRIAL LIFE.

Freeman H. Quimby (Chief, Exobiology, Bioscience Programs, OfFice

of Space Sciences, NASA)

In: Society for Industrial Microbiology. Develop. Ind. MicrobioI.

Vol. V. p. 224--234. Wash., D.C., Amer. Inst of Biological Sciences,

1964.

The possibility of the existence of extraterrestrial life, sentient

or otherwise, has been a basic human curiosity since the begin-

ning of man. Numerous developments have gradually added

interest to this subject: the cosmic distribution of elements, the

theory of evolution by natural selection, the recent ideas concern-

ing the origin of the solar system, the classical Urey-Miner synthe-

sis of organic compounds from reducing gases, knowledge of the

structure and function of DNA, and new experiments which have

closed the gap between living and nonliving matter. Sapient

species an other planetary systems in our galaxy can be searched

for by radio astronomy, but this idea is not popular. The search

for llfe on Mars, or evidence of its earlier existence, can be de-

tected by remote data relaying instruments. The latter approach is

accepted and promoted by scientists in many disciplines, although

there are some skeptics whose doubts are not without valid basis.

But we are compelled to make the attempt because the possibility

exists, and its consequences are too exciting to resist. If we

succeed, it will revolutionize views concerning the universal distri-

bution of life with the possibility that life is a cosmic force in-

herent in matter. The methods will consist of techniques for

identifying those phenomena and substances usually associated

with terrestrial living systems: growth, metabolism, enzymes,

DNA, proteins, amino acids, and the optical activity of life asso-

ciated molecules. The origin and nature of life, a great mystery,

may be solved by the above experiments and their logical exten-

sions. (Author)

257

SPACE EXPLORATION.

Donald P. LeGalley, ed. (Space TechnoJ. Center, TRW Space Technol.

Lab., Redondo Beach, Calif.) and John W. McKee (Gen. Elec. Co.--

TEMPO, Santa Barbara, Calif.)

N.Y., McGraw-Hill Book Company, 1964. 467 p.

(A64--80786)

This book is based on a series of lectures given under the

auspices of the University of California Engineering and Physical

Sciences Extension Division. Each lecturer writes the corresponding

chapter in the book. The chapters contain information in tech-

nology and physical and biological aspects of space. Techno-

logical subjects include information on design of reentry vehicles,

nuclear propulsion, meteorological satellites, radiation shielding,

space navigation, and economic implications. Studies in the

physical sciences include chapters on cosmology and relativity,

solar flares, astradynamics, and meteoroids. Chapters of bio-

logical interest contain information on planetary environments,

man-in-space, radiation shielding, and the origin of life. These

chapters are abstracted separately.
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THI_MAL POLYMERIZATION Of: AMINO-ACIDS AND

OF FORMED MICROPARTICLES Off lAVA.

S. Fox

Nature, 201:4917, 1964. p. 336-337.

bmlt, efex_te .nt_e_enmlpo_d

a,nm c,c_ h_ a gedoWk_ envlroem_ em nq_l. 1he am_

acid mixture was run over a I_knu sanq_ and

resulled. Since ihere is a tremqmdous qoml_ of lava cm l_ke

Earth's swface, thenna| energy could Im_ been s_SpGGc_ u-

preblological organic synthe_s, b resulhls may also be alqdied

to me_orites and their formed elements, since mrbonacwus

chondrit_s during tTavel in the Earth's atmoqshe_ were exposed

to bot_ thermal and water gradlwd_ Theme experlmeuts are ccm-

siclerd a demonshgtion that transtFarmatkms from primordial gases

to precenular forms could occur in a mathw of burs. (A_H.F.)

1964

259

THERMAl. SYNTHESIS OF NATURAL AMINO-ACIDS FROM A

POSTULATED PRIMITIVE 11ERRESTRIAL ATMOSPHi_E.

R. Harada and S. Fox

Nature, 201:4917, 1964. p. 335--336.

S_mpb Sews are them,ally con_ to nest d tl,e amine

c,ckl, ummon to proem h_ a wuy that is sequentlally _

w_h od_ asp_ of the tkernud dm_ of bbch*m_ _ A

_ble of amino acid _ produced dumudy in the

p_euce of s_a and by *k_rk dbchorge h k_luded. (_H.F.)

26O

114iS ViEW Of LIFE.

G_g* G. Smpson

N.Y., lkwcourl, Brace, and World, 1964. 230 p.

Paleontology provides the keystone to a theory of evo|ul_u.

The author draws a distinctlcm between "_1" and "ncm-

historical" events in the universe hn relation to matter. (A.H.F.)
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THE SEARCH FOR EXTRATERRESTRIAL UFE.

Allan H. Brown (Pennsylvania, University, Div. of Bkdogy, phila-

delphia, Pa.).

IN: William C. Kaufman, ed. BIOASTRONAUTICS---FUNDAMENTAL

AND PRACTICAL PROBLEMS; PROCEEDINGS OF THE AMERICAN

ASTRONAUTICAL SOCIETY SYMPOSIUM HELD AS PART OF THE

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE,

ANNUAL MEETING, 130TH, CLEV.rrJJ_D, OHIO, DEC. 30, 1963.

(ADVANCES IN THE ASTRONAUTICAL SCIENCES. VOLUME 17).

North Hanywood, Western Periodicals Co., 1964. p. 41--60.

(A64--28342)

Discussion of methods of identifying any life which may exist

beyond the limits of the terrest_al biosphere, especially with

reference to Mars, and of _ subsequent investigation of

chemical, physical, metabolic, and other properties. In general,

life is assumed to consist of discrete organisms, to be essentially

aqueous, to have a carbon-based chemistry, to exhibit a kind of

genetic control of reproduction, to possess enzyme-like ca_lysds,

and to exhibit both heterotrophy and autotrophy. Detection of

Martian life can be achieved with unmaoaod probes which can

aquire evidence of various kinds. Evidence of llfe collected by

experiments landed on the Martian surface may he morphological,

chemical, physical, or physiological. The Martian biota is expected

to include mlcro-organlsms and may consist of them exclusively, it

is essential that all space probes seat to Mars be c_ as

sterile. International cooperation in exobiology is said to offer

major scientific advantages and should be mare easily achieved

than in any other area of space research or oxplarotinn in which

both US and USSR programs are invalverl, it is comiderod that

there is urgency in being prepared to launch a space probe to

Mars at the most propit_us opportunity, which will come in 1969.

That would make possible Martian surface sampling during the

spring and summer when the best chance Of detecting the prolif_

oration of plaat-llke organisms would be expected. (F.R.L)

262

ASYMMETRIC SYNTHESIS OF a-AMINO-ACIDS BY THE STRECKER

SYNTHESIS.

Kaoru Harada (Florida State U., Tallohascee)

Nature, Vol. 200, Dec. 21, 1963. p. 1201.

(NASA Grant NsG--173-62)

(A64--13306)

A brief description of the asymmetric synthesis of L-analine is

given. The general method of osynmetrlcally
c_amlue acids in solution iavolves (1) the reaction of an aldehyde

with hydrogen cyanide and D.(--)-cc.4nathylbeuzyinmine in

methanol, (2) the hydrolysis of _ resulting amino nitrile to the

N-{a-methylbenzyi) amino acid, and (3) catalytic hydrogenolysis

to remove the mathylbenzyl group. The production of 0.68 gram

of pure N-(a-_lthylbenzyl) analine, and subsequent hydrog_oly-

sis to 95% optically active L-onoline, is outlined.

263

UPPER TEMPERATURE LIMIT OF LIFE.

E. S. Kempner

Science, 142:3597, Oec. 6, 1963. p. 1318--1319.

7mrs.

Possibilities for life in the universe are discussed. Thermo-

nuclear reactions in the deep interior of the stars produce necnc-

cary elements for life and the energy for this procnc_ It is con-

cluded that without this energy released by the hydrogen chain in

the sun, life on earth would be impossible. (S.T.L.)

264

USE OF GAS CHROMATOGRAPHY FOR THE DETECTION OF LIFE

ON MARS.

Vance h Oyama (NASA, Ames Research Center, Exobiology Div.,

Life Detection Systems Broach, Moffatt Field, Calif.).

Nature, Vol. 200, Dec. 14, 1963. p. 1058--1059.

(NASA Contract NAS--7--100.)

(,e4_4--13439)

Investigation which confirms, in port, the pren_se on which the

technique of gas chromatography as applied to the identikatinn

Of pyrolysis products of biological materials for life detection on

Mars. This premise is hosed on the fact that terrestrial rife is an

aggregate of carbonaceous I_ucromolecular structures as well as as

lesser mass of monomeric organic substances. In the investiga-

tion, the simple technique of thermal degradation is applied to

the analyses of chemical structure, using freshly isolated, but

unidentified, mlcro-organlsms grown in trypticase soy broth under

aerobic conditions at 130 ° C.

17
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METEORITES AND MICROORGANISMS (METEORITY I MIKRO-

ORGANIZMY).

A. A. Yavnel'

Priroda (Nature), No. 12, Dec. 1963. p. 92. ref.

(in Russian)

A critique is presented of an article by F. Yu. Zigel ("Life on

Planets," Znanlye i Sila, No. 7, 1963). Opinions expressed by

Zigel regarding the origin and composition of meteorites are

erroneous. His assumption that the micro-organisms found in

meteorites are remnants of organic life which existed on the

hypothetical planet Phaeton is unfounded and misleading. (J.P.L.)

266

BACTERIA UNDER SIMULATED MARTIAN CONDITIONS.

Richard S. Young (NASA, Ames Research Center, Biochemical Evo-

lution Branch, Moffett Field, Calif.).

Space World, Vol. A--2, Nov.--Dec. 1963. p. 36--39.

(A64--18258)

Discussion of a new technique far the simulation of known

parameters of the Martian environment, along with possible bio-

logical implications. The response of bacteria to such simulation

is demonstrated in terms of survival and growth, showing that

certain bacteria will not only survive, but grow during simulated

Martian freeze-thaw cycling if water is present. How water could

be present on Mars although not detectable with current tech-

nology is demonstrated, and plans for future experimentation are

discussed.
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AMES STUDY SUPPORTS MARS LIFE THEORY.

H. D. Watkins

Aviation Wk., Space Technol., 75:21, Nov. 18, 1963. p. 61, 65, 66,

71.

Work on the Martian environment at the Exobiology Division at

the National Aeronautics and Space Administration's Ames Re-

search Center has shown that under temperature conditions ap-

proximating those believed to exist on Mars, certain earth or-

ganisms not only survive, but will grow. (Author)

268

ULTRA-VIOLET SPECTRA OF ORGANIZED ELEMENTS.

B. Nagy, K. Fredriksson, J. Kudynowski and L. Carlson

Nature (London), 200:4906, Nov. 9, 1963. p. 565--566. 4 refs.

Ultraviolet absorption spectra of the acid-insoluble residues of

individual "organized elements" of the Orgueil meteorite are re.

ported. (A.H.F.)

4

269 °

BIOLOGICAL CONTAMINATION OF MARS II. COLD AND ARIDITY

AS CONSTRAINTS ON THE SURVIVAL OF TERRESTRIAL MICRO-

ORGANISMS IN SIMULATED MARTIAN ENVIRONMENTS.

E. Packer, S. Scher (California U., Berkeley Space Sciences Lab.)

and C. Sagan (Harvard Coll. Obs.) I,_arus 2:4, Nov. 1963. p. 293--

316. refs.

(NASA Grant NsG---126--61)

(N64--19583)

Terrestrial micro-organisms were collected from a variety of

environments, including regions of high alkalinity, low mean

daily temperature, and low annual rainfall. The air-drled soils

were then subjected in the presence of a desiccant to a sim-

ulated Martian environment involving |2-hour freeze-thaw cycles

from about --60°C to about -I-20° C; atmospheres of 95%

nitrogen, 5% carbon dioxide, and low moisture content: _ 0.1

atm pressure; and a total ultraviolet dose at 2.537 A of 109

erg cm -2. Survivors were scored on supplemented agar. Pre-

liminary results indicate a wide variety of survivors including

obligate and facuhative anaerobic spore-formers and nonspore-

forming facultative anaerobic bacteria. Diurnal freezing and

thawing were continued for 6 months. There was no significant

loss of viability after the first freeze-thaw cycle. (Author)

270

HYDROCARBONS IN TERRESTRIAL SAMPLES AND THE ORGUEIL

METEORITE.

W. G. Meinschein

Space Sci. Revs., 2:5, Nov. 1963. p. 653--679. 79 refs.

Meteorites contain extraterrestrial carbonaceous materials+ The

Alais, Orgueil, Tank, and Ivuna meteorites resemble in their

carbon, free sulfur, and non-metamorphosed mineral contents,

densities, and general appearances certain organic-rich terres-

trial sediments. Structural and isotopic determinations of carbon

compounds in the Orgueil chondrite indicate that these compounds

are primarily indigenous. Physically and chemically the benzene

extractable carbonaceous materials from the Orgueil and certain

near surface terrestrial sediments are similar. Mass spectrometric

type analyses of the alkanes from an Orgueil fragment, terrestrial

sediments and organisms are statistically indistinguishable at the

95% confidence level. Theoretical considerations and experimental

data are presented, and these permit an assessment of the patna.

tial and, reliability of hydrocarbons as biologic indicators. Based

on the production and preservation of organic substances in

terrestrial environments, alkanes in the Alals, Orgueil, Tank, and

Ivuna (Type I) carbonaceous chondrites could retain the bes|

evidence of organisms that may have lived on a parent body el

meteorites. (Author)
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UFE IN THE UNIVERSE.

A. E. S_tor

SpacoRight (Loudon), 5:6, Nov. 1963. p. 198--201.

(A64--11388)

Foctors associated with 'the on_ of life uls_ indh.

umivorse are briefly discussed. Coesidor0d are the fundamen_l

cba_ of living processes,which involve energy transfers;
the origin mud devulopme_ of life; _ activities of DNA aud

RNA molecules; aad possible evldmmsu of exlratorresh_l _g.,

changes of color on the Martian surfac_

272

THE ORIGINS OF PREBIOLOGICAL SYSTEMS AND OF THEIR

MOLECULAR MATRICES.

Proc. of a Conf. at Wakullo Springs, Fla., Oct. 27--30, 1963, sport-

cored by NASA and Fla. State U.

Sidney W. Fox, ed. (Fla. State U. and Univ. of Miami) Introduction

by Freeman H. Quimby (NASA Biasciance Programs, Exabialogy)

N.Y., Academic Press, 1965. 482 p.

CONTENTS:

PART h Perspectives I

Chairman's Remarks. N. W. Plrie. p. 9--10; Data Needed for a

Blueprint of the First Organism. J. B. S. Haidane. p. 11--18;

Random Polymers us a Matrix for Chemical Evolution. M. S. Blols.

p. 19--38; Folly of Probability, P. T. Mara. p. 39--64; Molecular

Matrices for Uvlng Systems. J. D. Retool. p. 65-88; Introdudkm

of Dr. Oparin. J. B. S. Hakim. p. 89-90; History of the Subject

Matter of the Conference. A. I. Oparin. p. 91--100.

PART Ih Micromolecuins

chairman's Remarks. J. M. Buchanan. p. 101--104; Two Aspects

of the Geochemistry of Amino Acids. J. R. Vallent]me, p. 105--126;

AsymmellTic Hydrogenation of Carbonyl Compounds. S. Akabori.

p. 127-134; Stages and Mechanisms of Prebiologicol Organic

Synthesis. J. Or6. p. 137--172; Amino Acids. Peptides, and

Spherules Obtained From "Primitive Earth" Gases in a Sparkling

System. K. A. Grossunbacher and C. A. Knight. p. 173--186; The

Thermal Synthesis of Amino Acids From a Hypothetically Primitive

Terrestrial Atmosphere. K. Harada and S. W. Fox. p. 187--202;

Chairman's Remarks. E. E. Snell. p. 204-206; Primordial Ultraviolet

Synthesis of Nucleoside Phosphates. C. SaRan. p. 207--220; Abio-

logical Synthesis of Some Nucleic Ackl Constitoen_. C. Pon-

namperuma, p. 221--242; Probable Synthesis of Porphlne-Uke Sub-

stances During Chemical Evolution. A. Szutica. p. 243--256.

PART IIh MACROMOLECULES

Chairman's Remarks. A. E. Mirsky. p. 257--258; Projecting

Backward From the Presunt-Stage of Evolution of Biosynthesis.

F. Upmann. p. 259-280; Random Pulyccmclenmtian of Sugars. P.

T. Mora. p. 281--288; Thermal Pulycondensation of Free Amino

Acids With Polyphusphoric Acid. K. Harada and S. W. Fox. p. 289-

296; Synthesis of Nucleosicles and Polynucleotides W'dh Meta-

phosphate Esters. G. Schramm. p. 299--316; Thermal Condensation

of Cytidylic Acid in the Presence of Pulyphesphorlc Acid. A. W.

Schwartz, E. Bradley and S. W. Fox. p. 317--328.
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PART IV: Models of Precellular Organization

Introductory Remarks. H. Burr Stolnlmch. p. 329-330; Pathways

of the Primary Development of MetobaGsmand Actitk_l Modeling
of this Dovelopmmd of Ceacorvata Drops. A. I. Oparin. p. 331-446;

Morphology and _ of MiaospIbores From _. R. S.

Young. p. 347-358; Comments. S. W. Fox. p. 359-360; Simuksted

Hat.rul En_._,,,.ms ia Spmm,,._m Ormm_,_m of
ml Units From Proteiamid. S. W. Fox. p. 361--,184.

PART IV: Perspncfivus II

The Resognltiag of Heredilm'y Older ia Primitive Chemictd Sys-

tems. Ho H. Pattee. p. 385-406; Codlag Triplete ia tim Evuluticm of

Hemoglobin and Cytochromes C Genes. T. H. Jukes. p. 407--436;

Role of Ught in Eveiufion: Fraes/tlon Frmn a OM Quantum to u

Two Quanta Mechonism. H. GRiffon. p. 437-462; Index. p. 463--

482.
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EVIDENCE FOR UFE ON MARS.

D. G. Ben

Nature, 200:4902, Oct. 12, 1963. p. 114--116.

(NASA Grant NsG--101--61)

(1464-14741)

Observations are FWOSeoted to igustmte the point that the evi-

dence in support of the chance for the existence of llfe on Mors

has been distorted and that a reexamination is required. The

_1 arguments for the exlst0_me of Martian life m dm

various culo_, including gre_, exhibited by the dark areas, tha

seasonal changes in the visual albodo and the polarizatian of the

dark areas; the ability of the dark areas to regenerate after an

extensive dust starm; and the presence of 2700 to 3000 cm -_

absorption bonds, attributed to organic molecules. Aspesis of

Mars are given that defy the existence of life, and include the

severity of the Martian crnnate. (C.LW.)

274

STUDIES OF PARTICLES FOR EXTRATERRESTRIAL ORIGIN. l--

CHEMICAL ANALYSES OF 118 PARTICLES.

Frances W. Wright and Foul W. Hodge (Smithseqmam Astrophys.

Obs., Cambridge, Mass.} and Chester C. Lmlgwoy, Jr., (U.S. Army,

Cold Regions Res. & Eng. Lab., Hanover, N.H.)

J. Geophys. Res., Vul. 68, Oct. 1, 1963. p. 5575--5587. 30 refe.

(A63--2337_

The chemical and phys_ul properties of dust particles of exthra-

terreserial origin were determined by _m mlcroanalyzes

technique. These samples were collected in a wide variety of

geogrepbicol locations, including the strotosphere, 7._/oar-oid

Greenland ice, 55-year-oki antarctic ice, the antarctic atmosphere,

a New Mexico mountaintop, glacial ice caves, and the place of

fall of the Siberian Sikhoto-Alia meteorite shower. The fo/Ni

ratios of live particles point undoubtedly to their meteoritic orig.

From their high Fe/si mtlo some 35 others are thought to be

extraterrestrial. A few objects are identified from their compos/-

tons as being of obvious terrestrial origin. The inllux of cosmic

dust onto the Earth's surface is computed to he mare than 10 s toms

per year.
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ECOLOGICAL NECESSITY FOR SPACE EXPLORATION (NECESIDAD

ECOLOGICA DE LA EXPLORACION DEL ESPACIO).

Luis Rodolfo Tello.

Revista Nacional Aerondutica y Espacial, Voh 23, Oct. 1963.

p. 20--21.

(In Spanish)

(A64--13921 )

Some reasons justifying space exploration are discussed. One

objective is that of establishing contact with possible forms of ex-

traterrestrial life. A brief investigation is made of the future

energetic possibilities of the Sun, which makes life on Earth pos-

sible, and the phenomenon of solar decadence is examined. It is

noted that the Sun, by a process of atomic fusion, transforms each

second over 500 million tons of hydrogen into helium, of which

only the 1/125th part is converted into energy radiated intospace

in nearly the entire extension of the spectrum. The Sun is likened

to a celestial bonfire fed with its own fuel; this self-consumption

reaches a value of 4 million tons of hydrogen of the solar mass

per second. It is stated that this solar decadence constitutes a

definite scientific and logical reason for initiating a systematic

search for inhabitable extraterrestrial environments.

276

EFFECT OF DIURNAL FREEZE-THAWING ON SURVIVAL AND

GROWTH OF SELECTED BACTERIA.

R. S. Young, P. Deal, J. Bell and J. L. Allen

Nature, 199:4898, Sop. 14, 1963. p. 1078--1079.

(A63--241 ! 3)

Experimental investigations are reviewed which demonstrate

the ability of some organisms to survive and grow well under

freeze-thaw cycles which are typical of day-night conditions in

summer at the equator of the planet Mars. Martian conditions

were simulated in terms of temperature extremes and time

cycling. The temperature was cycled so that the organisms had

only about 4.5 hr during which the temperature was above

0 ° C, with a maximum of 25 ° C. The remainder of the time

was spent in a dry ice chamber at --75 ° C. It was assumed

that water is present on Mars, perhaps in some microenviron-

ments.

277

EXTRATERRESTRIAL LIFE.

Priroda (Moscow), No. 2, 1963. 20 p. Transl. of two articles

into English by JPRS, Sept. 11, 1963.

(JPRS--21026; OT$--63--3173b) OTS: $0.50

CONTENTS:

1: Life In The Universe. A. I. Oparin p. 1--10 (See 290)

2: Mars And Organic Life. V. G. Fesenkov p. 11--17 (See 291)
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LIFE IN THE UNIVERSE.

A. h Oparin

Priroda (Moscow), No. 2, 1963. Transl. into English by JPRS,

Sept. 11, 1963.

(JPRS--21026; OTS--63--3173B; N63--21489)

Three stages in the evolution of organic compounds--(1) the

emergence of primitive organic compounds. (2) complication of

these compounds which is linked with successive increase in their

molecular size by polymerization and condensation of organic

matter, and (3) formation in the terrestrial hydrosphere of high

molecular-weight systems--are discussed. The principle of uni-

form development of matter allows an unambiguous solution to

the problem of the spread of life in the universe. It cannot be

said that earth is the only terrestrial body inhabited by life,

since life must regu|arly emerge and develop on other heavenly

bodies when the necessary conditions are established for life.

Although the pathways of evolution of life are extremely diverse,

it can be anticipated that, somewhere in the universe, living

creatures capable of thought thrive. (P.V.E.)

279

MARS AND ORGANIC LIFE.

V. G. Fesenkav

Prlroda (Moscow), No. 2, 1963. p. 11--17. Transl. into English

by JPRS, Sept. 11, 1963.

(JPRS--21026; OTS-63--3173B; N63--21489)

Arguments for and against the existence of life on Mars are

presented. The author feels that the existence on Mars of lower

forms of life such as primitive algae and bacteria must not be

taken as precluded. This does not contradict observed evidence

of plants. However, higher forms of vegetation and animal

life in all probability do not exist on the planet.

In the search for life on other planets and in outer space

it must be decided which microbes are to be sought first. Contro-

versy on which is earlier, auto- or heterotrophy, lost significance

when the possibility of obtaining various organic substances

abiogenically from simple compounds under the influence of

such physical factors as electrical discharges and others was

proved. The majority of biologists believe that heterotrophic

bacteria, i_ not the first kind of life, in any case occurred before

the autotrophs. Therefore, a search for micro-organisms on

other planets should be begun with attempts to detect hetero-

trophic bacteria by creating in the instruments sent up conditions

for the reproduction of as large a number as possible of species

which utilize organic matter.

The second stage should be connected with a search for

chemoautotrophic micro-organlsms which oxidize hydrogen,

methane, ammonia, sulfur, iron and others, because, according

to existing data, these elements and compounds are quite

frequently encountered in considerable quantities on various

planets.

The third stage will consist of a search for photosynthesizing

bacteria which carry out anaerobic photosynthesis. The absence

of oxygen in the presence of carbon dioxide as well as water in

the atmosphere of certain planets make the reproduction of

these bacteria an the planets very likely.

Methods for detecting life, such as nephelometry and manometry

ore discussed. Investigations with simulated space environments

are also reviewed.
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INTERPRETATION OF THE 3- to 4- MICRON INFRARED SPECTRUM

OF MARS.

D. G. Rea0 T. Belsky and M. Calvin (Univ. of Calif., Berkeley)

Science, 141:3584, Sept. 6, 1963. p. 923-927.

(NASA Grant NsG--101--61)

(A63--21699)

IR reflection spectra recorded for a large nund_r of inorganic

and organic samples, indudlng minerals mid biological specimens

me evahxmd for the purpose of intmlUmtlogthe 3-_, to4-_
spectrum on Mars. A previous suggestion tlmt the Martian

a required conclusion. However, an satisfactory explunatlon is

advanced and the problem remains unresolved.

281

DETECTING EXT1L_TERRESTRIAL UFE.

W. G. Meinschein

Ind. Res., 5:8, Sept. 1963. p. 20-24.

(N63---23597)

Current methods for the detection of residues of extinct

llfe in meteorites are discussed with particular reference to the

investigation of the carbon compounds in chondrites. The

inadequacy of available onaiyticai instruments to prncisely

characterize and identify the carbon compounds found in

meteorite fractions is noted. Comparls_s of tKe infrared

spectra of (1) crude oil, bemmme extractable fradions of recent

and ancient marine sediments, and tim Orgueil _; and

(2) silica gel chromatographic fractions of the Orgueil mehmrlte

benzene extracts. Considerable s/m/lurlty is found between

aromatic hydrocarbons from the Orgne ;I meteorite and recent

marine sediments, suggesting that llfe existed centuries ago in

a meteoritic parent body. (Star)

282

LUNAR GAS CHROMATOGRAPH.

W. F. Wilhite and M. R. Buraell

ISAJ, 10:9, Sept. 1963, p. 53-59. refs.

The Surveyor proinct gas chromatograph is described. An

analysis of the data from this lunar chromatograph might de-

termine the state of chemical equilibrium on the moon. Knowl-

edge of the relative distribution of certain biologically im-

portont organic compounds might indicate the biologic history,

if any, of the moon. This history might provide clues to the

origin of life on earth. (S.TJ..}

283

SPACE AND LIFE (KOSMOS I ZHIZN').

A. A. Imshenetsk]y

Vestn. Akad. Nauk S.S.S.R., Vol. 33, Sept. 1963. p. 23-29.

(In Russian)

(A64--12279)

The theoretical background underlying exobiological investiga-

tions based on the use of automatic devices is surveyed. The

suitability of a biological analysis of meteorites to the investiga-

1963

tion of the vertical distribution of llfe (bacteria) in space, and

the discovery of life an other planets ore examined. Notecl

are laboratory results which indicate that solar radinticm ne*d

not necessarily extinguish all life in cosmic space.

284

ALLEGED BIOGENOUS SUBSTAI_ iN METEORITES.

(AJI_CH BIO_ STOlqFE iN METEORITEN).

Knck Kreici-C_rof (Fraaldhunt a. M.)

Nntorwlss. (Berlin), 50=16, Aug. 1963. p. 539-541. S2

(I. _)

Rep0_rs Of voriOUs orgon_ coln_pounds found in mellorlte+

ore reviewed with respect to their alleged biological origin, i.e.

the possibility of extraterrestrial life. Convincing arguments are

presented for a nunorgonic origin. Stru_mcal conGgunrotlons

within the moteorites cited often in support of extraterrestrial

ore refuted similorly. The hygroscopic properly of the

meteorites renders them susceptible to decoy as a result of the

exposure to uir and humidity. Thus the alleged organic struc-

tures could have arisen portly from contaminants or represent

inorgunic monoliths. {J.P.L)

285

HYPEESONIC CHEMOSYNTHESIS AND POSSIBLE FORMATION OF

ORGANIC COMPOUNDS FROM IMPACT Of METEORITES ON

WATER.

A. L Hochsthn

Pra_ Natl. Acad. SCi. U. S., 50:2, Aug. 1963. p. 200--208. 35 _,Fs.

A new theory of formc_ion of ncgonic compr_nds by meteoritic

impc_ on woter is further developed in this paper. A new oxo

periment is suggested and various implications of this theory are

discussed. New methods of synthesizing o variety of complex

chemical compounds ore proposed. It is bel+ved that an inter-

planetary vehicle sent to o planet on o crash landing may, on

impact, produce complex chemical compounds which need to be

discounted when searching for a sign of life afterwords in the

vicinity of the impact. (Author)

286

IS THERE LIFE ON MARS?

Leonard H. Bongers (Martin-Marietta Corp., Martin Co., Space

Systems Div., Baltimore, Md.)

Space/Aeron., Vol. 40, Aug. 1963. p. 86-88.

(A6_2_09)

Brief discussion of the forms of life vA_ch might be expected

to be found on Mars, and of the sampling methods which could be

used, from unmanned Mars vehicles, to establish the existence of

these llfe forms. The possibility of life on Mars is discussed in

terms of the Martian atmosphere and in terms of the hypntkesb

that the Martian surface markings are caused by vegetation.

Among the possible sampling methods briefly described is the

Gulliver system, which would detect the metabolic activity of

Martinn biota by measuring the radioactive carbon dioxide

formed by organisms taken from the Martian surface and

placed into a C]+-Iabeled nuthrient broth.
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SOLAR SYSTEM SCIENCE: 1962 LITERATURE SURVEY. II.

Edna O'ConneJl (RAND Corp., Santa Monica, Calif.)

Icarus, Vol. 2, Aug. 1963. p. 187--205

(NASA--USAF Supported Research)

(A63--23644)

Bibliography of 422 references, compiled from nine journals,

concerning investigations of the solar system. Categories of

literature listed are atmospheric physics; cosmogony; inter-

planetary physics; planetary biology, geodesy, geology, and

physics; solar physics; solar-system dynamics; and solar-terrestrial

relations.

288

SYNTHESIS OF ADENOSINE TRIPHOSPHATE UNDER POSSIBLE

PRIMITIVE EARTH CONDITIONS.

C. Ponnamperuma, C. Sagan and R. Mariner

Nature (London), 199:4890, July 20, 1963. p. 222--226. 40 refs.

The results of an attempt to synthesize nucleoside phosphates

by ultraviolet irradiation of dilute solutions of purine or

pyrlmidine bases, pentose sugars, and phosphorus compounds is

reported. It is believed such syntheses were easily performed

under primitive Earth conditions, and ultraviolet irradiation of

dilute solutions of adenine and flbose has already produced the

nucleoslde adenosine. (Author)

289

SYNTHESIS OF COMPLEX ORGANIC COMPOUNDS PROM SIMPLE

PRECURSORS: FORMATION OF AMINO ACIDS, AMINO ACID

POLYMERS, FATrY ACIDS AND PURINES FROM AMMONIUM

CYANIDE.

C. V. Lawn, M. W. Rees and R. Markham

Nature (London), 199:4890, July 20, 1963. p. 219--222. 22 refs.

Using a variety of methods, products formed when hydro-

cyanic acid reacts with aqueous ammonia at 90 ° for 10 hours

were examined. Principal products along with adenine, glycine,

alanino and aspartic acid were complex substances containing

amino acids and unidentified compounds in a bound form which

can be released by either acid or alkaline hydrolysis. After

hydrolysis at least 75 ninbydrin reacting compounds appeared.

Observations indicate that heating aqueous ammonium

cyanide produces a variety of ninhydrin reacting compounds

as well as polymers containing these compounds. It is prob-

able that the amino acids are a racemic mixture, since pro-

liminary observations have failed to demonstrate optical ac-

tivity. The experiments provide evidence for a consistent, if not

exclusive, for primitive Earth synthesis of complex organic sub-

stances and macromolecules. A major problem on the primitive

Earth concerns persistence of the original organisms. Not only

was it necessary for survival and multiplication. If at any

period in recent cosmic time appreciable quantities of ammonium

cyanide existed in the Earth's atmosphere, it is obvious that

there would have been ample supplies of organic components

which would fulfill these functions. (Author)

290
4

AUTOMATED LIFE DETECTION DEVICES.

M. H. Briggs

Spaceflight, 5:4, July 1963. p. 128--133. 26 refs.

Current research in exobiology centers on two themes: (1)

investigation of carbonaceous chondrites to determine whether

these objects contain indigenous biological remains and (2) at-

tempts at the detection of life on other members of our solar

system. A brief summary of current results concerning the

possible presence of life on other planets as derived from astro-

nomical techniques is given. Automated life-detection devices

to be used prior to manned exploration are discussed in

detail. (S.T.L.)

291

ORGANIC COMPOUNDS IN STONY METEORITES.

I. R. Kaplan, T. T. Degens and J. H. Reuter

Geochim. et Cosmochim. Acta, 27:7, July 1963. p. 805-834.

46 refs.

Seven carbonaceous chondrites (Orgueil, Cold Bokkeveld,

Mighei, Murray, Felix, Lance and Warrenton), five noncarbo-

naceous chondrites (Richardton, Bjurbole, Karoonda, Abee and

Hvltfis) and one acbondrite (Norton County) were examined for

organic constituents. Hydrocarbon-type organic matter was

extracted from the samples with organic solvents (benzene-

acetone and acetone-methanol) and studied by ultraviolet, visible

and infrared absorption spectroscopy and by nuclear magnetic

resonance spectroscopy. Both aliphatic and aromatic compounds

were detected; in addition carbonyl groups appeared to be

present as well as unsaturated groups of the vinyl or allylic

type. The extractions also separated elemental sulphur in Orgueil,

Cold Bokkeveld, Mighei and Richordton. Amino acids and sugars

were encountered in all the meteorites studied. Chondrules

were isolated from Mokoia, Biurbole and Richardton; sugars

were present and glycine was the only water-soluble amino

acid found. In the acid hydrolyzute, alanine, serine, threonine,

the leucines, glutamic acid and aspartic acid were also present.

Acid hydrolyzates of carbonaceous chondrites contained 16

diazonium-sensitlve compounds. In addition, fifteen unidentified,

ultraviolet-absorbing and fluorescing compounds appeared on the

chromatogram. No optical rotation could be detected in any of

the extracts. The absence of rotation, the type and distribution

pattern of amino compounds in chondrules and matrix, the lack

of pigments, fatty acids and presumably nucleic acids, in addi-

tion to other biochemical criteria, suggest that the organic ma-

terial has been synthesized by chemical rather than known

biochemical processes. (Author)
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BENZENE EXTRACTS OF THE ORGUEIL METEORITE.

W. G. Melnschein (Esso Res. and Eng. Co., Linden, N. J.)

N. Y. Acad. Scl. Ann., 108:2, June 29, 1963. p. 553--579.

Chromatographic and spectroscopic analyses were made of

benzene extracts of the hydrocarbon and organic nonhydro-

carbon constituents of the Orgueil meteorite. Results indicate

22



thae the _ts of this umanrite resemble those of some

htrrestrkll sadhmmts. IR- and UV-absl,l_km spectra indicate

that the benzene extracts of thase hugnmts me4,et dpd, med_

centoushunad by torrestvial orgalc mattor. Also, it is iadbe,_l

thot mass spedunsol_c analysas of edkanes that ore exSrastud

from Orgu_l meh.,_ hagem, ts, h,vest_d sndhne,m, end

hun living organisms are similar. (I.vJ.)

293

ENVIRONMEHTAL BIOPHYSICS AND _AL UBIQUITY.

J. R. VaBentyne (Comer U., Dept. of Zool., Ithaca, N. Y.)

N. Y. Acad. of Scl. Ann., VoL IM, June 29, 1963. p. 342--352.

57 mrs.

(A64--81080)

The geocentric poh. of view limits the passlblrdy of extra..

terrestrial llfe to conditions which are necessary for maintain-

ing Jlfe on earth. Two cnummptinns seem to be invoJved: (1)

complete knowledge of environmental limits beyond which life

is impossible and (2) these geenevlrmmus_ limits are not

exceeded on a cosmic scab. Sh_dins of " " ecology

show great variations of hmtperatum, from --18 ° to 104°C.

The range of envirenmentol peteetiaJs varies from 850 m. to

_4.50 my. The mean hydrogen conceetvatian ranges betwneu

pH 1.0 and pH 10.2. Solinlty Iobranco may be as high as

25% Nc,CI. The range of hydrostatic ImmUre observed can

be 0.1 aim. and reach 1400 arm. Water is the most imporlant

factor in the life prasuss, yet " " can suralve ia

a dehydratod state. The_ are various editor faclors, suck as

ien|zing rad_d;en, ultraviolet "Sin, and partial pressers of

various gases and of many chemiccd compounds, which may en-

hance or destroy growth and reproduction. As drown from the

.._rial presemd, the desm of ..k_p_d_r,y of liv_
orgonlsms is enormogs. The questina seems to be not so sm:h

one of adaptability of the Jiving organism, us one concerning

the origin of life itself.
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OBSI_VATIONS ON THE NATURE OF THE "ORGANIZED ELE-

MENTS" IN CARIK)NACEOUS CHONDRITES.

Frank W. Fitch (University of Chicago, Dept. of Pathology, Chi-

cago, IlL) and Edward Anders (University of Chicago, Enrico

Fermi Institute for Nuclear Studies, Dept. of Chemistry and Geo-

physical Sciences, Chicago, i11.).

N. Y. Acad. of ki., Ann., Vol. 108, Art. 2, June 29, 1963. p. 495--

513. 21 refs.

(AEC-supported research.)

(A63--21215}

Experimental study of previous obs4mmfiens and composhkm

of the organized elements. Properties of the elements are

tabulated. The organized elements rare clossified into two types,

thase that have a highly structured morphology and those that

hove a much simpler appearance. The particles with highly

structured morphology are less numerous than those of the

simpler type and have not been seen in thin sections; many

appear to hove a strong resemblance to common terrestrial

contaminants. Apparently of inorganic composition and origin

are the particles of simple morphology which do net fluoresce,

1963

which either do net stain or stain atypically with biological

stains, and which are soluble in acids. It is possible that

did exist in meteorites, but it is noted that the present ovldence

is inadequate to sugge_ an extratmyestri(d blologisd origin for

the particles fauad in the carbonaceous chondrltm_
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ON M OEIGIN OF CARBONACEOUS CHONORffES.

Edward Aaderc (U. of Chicago)

N. I". Acad. So/., Asm., 108.'2, Jam. 29, 1963. p. 514-533. 69 re_.

AEC-s.ppomdreseorcb
(A63-21216)

Stodyof d..xbs and hypodmes _ the or_b of
carbonaceous chondrltes. The chou,_ritos seem to have been

produced by the actinn of liquld wahur en a more prlltive

source material, as impr.,d by their mineralogy. 11mir blgh

content of chalcophile trace elements and prlmorclinl noble gases

suggests a sanrce material more primitive than ordinory

chond_tes, yet the presence of high-h.nperatora mlnemls in,-

plies Ihat this source material passed through at least one high-

temperature stage. The exposure to Gquld water could have

occurred in subsurface regions of an asteroid heatod by extinct

radioactivity or another internal energy source. It is noted

that Sunlight for photosynthesis would not reach these regions,

but an a_ amoant of free energy would be available

from the conversion of olivine to hydrated silicates. Ahhough

this source of energy is Anlte, it may have served as the bass

for the evolutinn of a nonphotusyethetlc life forth. None of the

isotopic data suggest the presence of llfe, however. Both the

carbon and hydrocarbon data are inconcJusi_re, since the degree

of resembJance to blogenlc hydrocarbons and the ability of

nature to produce such a hydrocarbon distribution by purely

abiatlc reactions are opera to dispute.
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PLANTS AT SUBATMOSPHERIC OXYGEN LEVELS.

S. M_ Siegel, L A. Rosen and C. Ginmoryo

Nature (London), 198:4887, June 29, 1963. p. 1288--1290. 17 rof3.

The continued investigation of low-oxygen environments has

now disclosed a number of additional examples of favorable

biological Performances at subatmospheric oxygen leveh. These

experiments raise to 30 the number of species which have been

examined for response to low-oxygen environments. AhJtough

it is a small sample of the vascular plants, the recurrence of

good or even heightened performance attests to _b, importance

of oxygen concentration as a significant variable in IAtyslo-

logical and ecological research. (Author)
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STUDIES IN EXPERIMENTAL ORGANIC COSMOCHEMISTRY.

J. Ore (Houston U.)

N. YoAcad. So/. Ann., 108:2, June 29, 1963. p. 464--481. 182 rofs.

(NASA Grant NsG--257 and NSF Grant G--131 |7)

(A63-21212)

The distribution of carbon compounds in the universe and

related problems are investigated. Processes of organic synthesis
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which may have occurred in the primitive Earth atmosphere, or

which may occur in cosmic bodies such as comets,, have been

produced in the laboratory by the methods of electric discharges,

UV light, and ionizing radiation. The tests warrant the statement

that, if the Earth protoplanet had some of the simple organic

constituents of comets, a large number of biochemical corn-

pounds would have been spontaneously synthesized during

the development of this cosmic body. It is noted that space

probes will confirm whether the more complex biochemical

compounds described are present in cosmic bodies other than the

Earth.
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FORMATION OF ADENOSINE BY ULTRAVIOLET IRRADIATION OF

A SOLUTION OF ADENINE AND RIBOSE.

C. Ponnamperuma, R. Mariner and C. Sagon

Nature (London), 198:4886, June 22, 1963. p. 1199--1200. 26 refs.

The possibility of synthesizing the nucleoside adenosine by

ultraviolet irradiation of an aqueous solution of adenine and

ribose is investigated. Experimental procedures are presented

and preliminary results reported. (Authors)
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MERCURY MISSIONS SEEN MORE USEFUL THAN MARS, VENUS

PROBES.

D. M. Cole

Missiles and Rockets, 12:25, June 24, 1963. p. 37-38.

Mercury's dark side may represent the greatest storehouse

of light elements in the solar system outside of Earth. The

planet's environment is a good description of a prebiotic en-

vironment (atmosphere, solar energy, liquid water, moderate

temperature), and could harbor an encapsulated, closed-cycle,

symbiotic form of life. (S.T.L.)
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PLANS FOR SEEKING LIFE ON MARS.

A. Croome

New Scientist, 18:344, June 20, 1963. p. 649--650.

Sterilization techniques and effectiveness for instrument carry-

ing space vehicles are discussed. Two prototype micro-

organism detectors are described, as well as a Mars biological

sampler now in production. (S.T.L.)

301

METALAW--REASSESSMENT IN THE LIGHT OF CERTAIN VIEWS

EXPRESSED BY THE CHIEF JUSTICE OF THE UNITED STATES.

Andrew G. Haley (Haley, Bader and Potts, Washington, D. C.).

American Institute of Aeronautics and Astronautics, Summer

Meeting, Los Angeles, Calif., June 17--20, 1963. 11 p. Mem-

bers, $0.50; nonmembers, $1.00

(A63-18883)

General discussion of the principles and possible approaches

to metalaw-the law which would be applicable to intelligent

life on other planets. Emphasized is the fact that we cannot

project our laws on other life forms. It is pointed out4that,

although it is impossible at this time to formulate detailed ap-

plications of metalaw, it is desirable to make certain assump-

tions in advance as to the nature of the extraterrestrial beings

with whom space exploration may bring us in contact.
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ORGANIZED ELEMENTS: POSSIBLE IDENTIFICATION IN ORGUEIL

METEORITE.

Frank W. Fitch and Edward Anders (U. of Chicago)

Science, (Washington), 140:3571, June 7, 1963. p. 1097--1100.

11 refs.

Pollen of six species of false ragweed and ragweed were

prepared and stained by the Grldley method (chromic acid

followed by Schiff's reagent and aldehyde fuchsinmetanil yellow

staining). Upon distortion by this method the pollen grains

showed a definite resemblance in size, color, and morphology

to the Orgueil meteorite preparation in which the original

type-5 organized element was found. This element definitely

was stained with the Gridley method. It is not now possible to

say that this type of organized element is completely different

from known terrestrial life forms. (Author)
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LIFE ON OTHER PLANETS.

Sam Barnes

Machine Design, Vo|. 35, June 6, 1963. p. 118--123.

(A63-20442)

Survey of current programs directed to the development of

machines for detecting life on the planets, with Mars as the

primary object. The following instruments are described: (I) a

gas chromatograph designed for the Surveyor spacecraft,

capable of performing 21 separate analyses, and its adapta-

tion to the Mars mission; (2) a "Wolf trap" life-detecting ma-

chine, which uses a general-purpose culture medium (of yeast

extract, or yeast extract plus glucose) to nourish alien cultures,

while pH meters and photometers monitor the growth changes;

(3) a paper chromatograph, capable of performing a complete

organic and inorganic analysis of the soil; and (4) o life-

detecting device, termed "Gulliver," based on the principle that

animal life gives off CO2 in metabolism.
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BACTERIA UNDER SIMULATED MARTIAN CONDITIONS.

R. S. Young, P. H. Deal, J. Bell and J. L. Allen (NASA, Ames

Research Center, Moffett Field, Calif.).

Presented at COSPAR, International Space Science Symposium,

(4th), Warsaw, Poland, June 3-11, 1963. 11 p.

(A63--18972; A64--24948)

Discussion of a new technique for simulation of known

parameters of the Martian environment. The response of bacteria

to such simulation is demonstrated in terms of survival and

growth, showing that certain bacteria not only will survive, but

will grow during simulated Martian freeze-thaw cycling if water

is present. This contradicts the usual assumption that the

likelihood of contamination of Mars by Earth organisms is slight.
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it i_ shown that water nmy be present on Mars, although it

may not be detectable by current technology.

3O5

THE DESIGN OF MARTIAN BIOLOGICAL EXPERIMENTS.

N. H. Horawitz (California inst. of Technolagy, Pasadena)

Presented at COSPAR, Intemntlo_l Space Science Symposium

(4th), Warsaw, Poland, June 3-11, 1963. S p. 14 rofs.

(A(_1--! m4)

_ of the bSochen,kol chamch_ of the IeFe

that would be found on Mars, in order to develop correct criteria

in planning Martian bioingicoi experiments, it is assumed by

the Gulliver and similar _ des/gned to datKt

metabolism on Mars that, if Ufe exists them, it is carbonaceous.

1111s assumption is analyzed in terms of the uniqueness of the

carbon atom, the uniformity of chemical coe_ in tmTestrlal

life forms, and the mechanism of Isrut_in synthesis. The hypothn.

sis that llfe in the universe has a common origin is briefly

discussed. It is concluded that Martian life is likely to be similanr,

but nat necessarily identical, to temestrial llfe in chemical compn.

sltion. This Follows from the assumption that _ prlm/five

Martian otmosphe_ resembled tim4 of tim primitive Emlh, lisst

similar chemical reactions occurred in it, and that Martian lifo,

llke terrestrial I_te, was formed from the compounds avaiicdAe.

3O6

EFFECTOF ULTRAVIOLETRADIATION ON MK:ltO-Olit_4NIMU
AS A PRINCIPAL EXTREMAL FACTOR OF SPACE ENVIRONMENT.

R. I. Fedorova (Acad. of Sci., Inst. of M/cTobinlogy, Moscow, USSJ).

In: M._Fiorkin and A. DoiJlfus, eels. Life Sciences and S1pmce Reseorch

II; International Space Science Sympos/um (4th), Warsaw, Poland,

June 3-12, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Amsterdam, Nocth-Holland Publishing Co.; New York, Intersclence

Publishers, 1964. p. 305-310.

(A64-24973)

Discussion of the problem of the transport of viable germs

through interplanetary space as related to the sterilization of

spaceships. The following considerations are made: (1) Of aJJ

cosmic extTomaJ factors, UV solar radiation is the most danger-

ous far micro-organisms. The intensity of the most bactericida|

region of UV radiation at a dbtance of 1 astronomlcaJ unit from

S.n is 2 X 10' erg/cm'.(2) Thesensitivityof micr_
to UV rays varies in a large range. For the nto_ resistant forms,

the lethal dose is approximately 440 000 erg/cm s. (3) The

penetrating capacity of UV radiation is very bw, and therefore,

even insignificant amounts of organic or mineral substances

may protect the bacterial ceil. (4) Dust particles of terrestrial

origin carrying on themselves bactm_m| spores exert upon the

latter a protective effect against UV radiation.
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EXORIOLOGY--A CRITICAL REVIEW.

Carl Sogan (Harvard University; Smlthsonlan les4_hu41on, Smith-

soninn Astrophysical Observatory, Cambridge, Mass.).

In: M. Flarkin and ,4. Dollfas, eds. Ufa ScJonm and Space

Research I1; Interaatiamai Space Science Symposium |4th), Wanow,

Polond, June 3-12, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Amsterdam, Nerth-Hollond Publishing Co.; New York, latorscJence

PuBi;,d,_,1_4, p._ 63
(A64--24_4)

Discussion of the possi_'iity of existence of extmterrests, mi

life. The subiecls consklered include the origin of llfe, lira

likelihood of living systems in contemporary extraterrestrial en.

vironmeats, dired evidence of extraterrest_al life, and additional

references. It is concluded dmt the issues on the exishmce of

exoblologic life aro largely unresolved, and that, pedmps, a

definitive resolution will not be obtained until s_ are

landed o. the Martian su_Foce.Experimental design of auto-
matlc insthrumented b_ologicaJ kmdin 9 pockages is already

under way.

3O8

EXPLORATION OF THE STRATOSPHERE FOR VIABLE MICRO-

ORGANISMS.

V. W. Grenne

In: Intern. Space Sci. Syrup. (4th), Warsaw, 1963. 33 p. 7 refs.

Two balloon-borne flights to 19.8 ken and 27.1 km worn con.

ductecl in 1962 to sampSe air vo|umetricaJly through _ and to

determine the existence and identity of viable _nlsms in

the stmtosphore. Although a variety of bacteria, yeasts, and

molds were recovered from 6iters exposed at high altltades, mal-

functions of the mechanical equipment and sterile cantTols

the conclusions that can be drawn from these experiments. The

feasibility of this type of exploration, and the precautions which

must be taken ore discussed. (Author)

3O9

EXPOSURE OF MICROORGANISMS TO SIMULATED EXTRATERRF.S-

TRIAL SPACE ECOLOGY.

G. S. Silverman, N. S. Davis and W. H. Keller

In: Intern. Space Sci. Syrup. (4th), Warsaw, Jun. 3-12, 1963. 25 p.,

12 refs.

(N63-21109)

The viability of spores of 5 test organisms (B. megaterlum, B.

subh'lis vat. niger, B. stea_philus, C_ma spcagenes,

and A. niger) ofror exposure to a wide range of temperatures, or

to gamma radiation, while under ultrahigh vacuum was Jn-
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vestigated. Appreciable percentages of all the test organisms

were viable after exposure to temperature up to and including

60 ° C, and a small portion of the exposed spores were still viable

after exposure to 107 ° C but not to 120 ° C. With the execption of

B. subtills var. niger, ultrahigh vacuum appeared to protect the

spores, especially A. niger, subjected to prolonged exposure to

elevated temperatures in the vicinity of 90 ° C. A sample of local

soil and one obtained from the Mojave desert were also sub-

jected to temperature-vacuum experiments. The soil samples were

examined at various temperatures at ultrahigh vacuum. Local sell

showed quantitative recovery of mesophilic aerobes, mesophilic

anaerobes, and actinomycetes but no molds at temperatures up

to 100 ° C; at higher temperatures, mesophilic aerobes, molds, and

actinomycetes were recovered. Forty-three typical isolates were

recovered from the Mojave desert soil after being subjected to

120 °Cfor4toSdaysat6X 10 -gtorr. (Star)
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GNOTOBIOTIC TECHNIQUES AND THEIR APPLICATION TO SPACE-

CRAFT FABRICATION.

P. C. Trexler (Albert Einstein College of Medicine_ Bronx, N.Y.)

Presented at COSPAR, International Space Science Symposium

(4th), Warsaw, Poland, June 3--11, 1963.4 p.

(A63--18970)

Brief consideration of the application of the "isolator" system

(for the control of microbic contamination in gnotobiotics) to the

sterilization of spacecraft. The isolator system involves the use

of an impervious mechanical barrier to limit the migration of

viable organisms. The barrier is modified to permit the observa-

tion and manipulation within the sterile area and the introduc-

tion and removal of materials without destroying its protective

effect. Isolators described are those which are modifications of

the familiar glove.box, and the split-seam transfer system, in

which a flexible film package containing sterile supplies is

cemented onto the wall of a plastic isolator. A typical procedure

for sterilizing a spacecraft is outlined, and the problem of finding

a meaningful index to the reliability of the sterilization process

is noted.
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"GULLIVER," AN EXPERIMENT FOR EXTRATERRESTRIAL LIFE DE-

TECTION AND ANALYSIS.

Gilbert V. Levin, Allen H. Helm, M. F. Thompson, D. R. Beem

(Resources Research Inc., Washington, D.C.) and N. H. Horowitz

(California Institute of Technology, Pasadena)

Presented at COSPAR, International Space Symposium (4th),

Warsaw, Poland, June 3--11, 1963. 14 p.

(A63--18574)

Proposed experiment for the detection of life of an aqueous,

carbonaceous nature on Mars. It is assumed that the biochemistry

at the cellular level of such life is similar to that on Earth. The

use of radioisotopes, capable of probing metabolic reactions at

the molecular level, is planned. Micro-organisms would be col-

lected by a capsule landing on the Martian surface, and detected

by collecting and counting ci402 evolved by them from substrates

containing C1¢. The capsule has been tested in the laboratory

and in the field. Modifications are planned to enable the e_ulp-

ment to distinguish photosynthetic activity.

312

INTERACTION OF COSMIC AND SOLAR FLARE RADIATIONS WITH

THE MARTIAN ATMOSPHERE AND THEIR BIOLOGICAL IMPLICA-

TIONS.

Herman Yagoda (USAF, Cambridge Research Labs., Bedford, Mass.)

Presented at COSPAR, International Space Science Symposium

(4th), Warsaw, Poland, June 3-11, 1963. 4 p.

(A63--19734)

Brief review of studies of the intensity of the radiation falling

on the Martian surface. Outlined are investigations concerning

neutron production, capture of slow neutrons, particle star pro-

duction, and galactic cosmic-ray intensities in terms of solar flares.

A table shows the comparative surface radiation levels for Earth

and Mars. It is noted that Mars, with its marginal environment

for sustaining primitive life forms, is subjected periodically to

comparatively intense radiation levels which may have profound

effects on the mutation and evolution of Martian plant and animal

life.
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LIFE AND SPACE

A. A. Imshenetskly (Acad. of Sol., Moscow, U.S.S.R.)

In: M. Flarkin and A. Dollfus, eds. Life Sciences and Space

Research II; International Space Science Symposium (4th), Warsaw

Poland, June 3--12, 1963.

Sponsored by the Committee on Space Research (COSPAR).

Amsterdam, North-Holland Publishing Co.; New York, Intersclenc_

Publishers, 1964, p. 25-34.

(A64--24943)

Discussion of methods to be used in space biology investigations

It is stated that the studies dealing with the detection of life or

planets will have two stages. The first stage will be assaciate_

with the application of automatic devices, which will detect Iivin_

creatures, whereas the second and later period will be concerne

with the investigations provided by man himself. It is noted tha_

in these studies, one should proceed from the idea of life o

Earth and, consequently, look for living creatures containing n

water and no carbon dioxide only after obtaining negativ

results in searching for creatures similar to those living on Eartl

The entire progress of "chemical evolution" on Earth proves th

necessity of the detection on other planets of heterotrophic micro

organisms at first, after which the search for specialized forms-

i.e., chemo- and photoautotrophs--may be made. It is state

that the most perfect instrument for the detection of mlcrc

organisms will be a device which will record the muhiplicatic

rate of microbes in the liquid media simultaneously by meal

of different methods: manometry, nephelometry, potentiometr

and the determination of radioactive carbon dioxide, which

extracted during the breakdown of organic substances.
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MULTIVATOR: A BIOCHEMICAL LABORATORY FOR MARTIAN EX-

PERIMENTS.

Elliatt Leviathal, Lee Hundley and Joshua Lederber9 (Stonford

University, Instrumentation Research Laboratory, Genetics D_t.,

S_oford, Calif.)

Presented at COSPAR, International Space Science Symposium

(4th), Warsaw, Poland, June 3--11, 1963. 17 p.

(A63-18968; A64--24949)

(NASA Grant NsG 81--60)

D_cy,_on of _ _l_s_c --_-_-_s _ the Mvh_mtQr, o

system designed for dutoct_n of sips of life on Marl Tbe

general criteria for noting signs of _ on other planets ore

cliscassed, and a muthocl for clevekqAwg a matrix of the passibla

chemical and biological properties of Hying systems that must

be analyzed is outlined. Described are the details of Multivotor

with which a wide range of biochemical experiments are passible,

particularly studies in which a phutomultiplier can be used as

an output transducer. Recent investigations have centered on

photometric assays of fluorescence, such as the determination of

the widely distributed enzyme, phase.

315

ABIOTIC PRODUCTION OF PRIMITIVE PROTEIN AND FORMED

MICROPARTICLES.

S. W. Fox and S. Yuyama

N.Y. AcxJd. Sci. Ann., Vol. 108, June 1963. p. 487-494.

A description is pmsentecl of the propedlus of mlcroporticlas

formed by thermal capolymerizatlen under carefully controRed

aqueous conditions. Polymerization of amino acids to pr_

is catolyticaliy aided by phosphoric acid, polyphaspboric acid,

or ATP. The eltluence of water is important in the ccr_lytlc

properties of proteieolds and the kind of morphogenicity from

the polymerization of proteiaoids also depends on the intrusion

of water. The microparticles are formed in the shape of spherules

which are the size and shape of cocci. Double boundaries, twin-

ning, and aggregations into apparent colonies have been observed

as the result of pH and pressure changes. The spherules may rep-

resent prebinnta without _ necessary apparatus for replication.

(E.O.)

316

AQUEOUS, LOW TEMPERATURE ENVIRONMENT OF THE ORGUEIL

METEORITE PARENT BODY.

B. Nagy, W. G. Meinschein and D. J. Hennussy

N.Y. Acad. Sci. Ann., Vol. 108, June 1963. p. 534-552.

The nature of the Orgueil meteorite parent body is infrared

from a mineral analysis of the Orgueil carbonaceous chondrito

by electron microscopy, X-ray electron dHTradlen, and therma*

dravimetric studies. Trace element data in the meteorite appeared

dissimilar to average abundance in terrestrial shales and igneous

rocks which indicate either a de_nlto ex_raterrustria| origin or a

precrustal origin. The composition of the mineral suite which

included hydrous layer lattice silicates, magnetite and magnesium

sulfate prescribes an aqueous environment of the parent body in
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which the tenq)erotur* was low to sod*rate. A slightly reduced

environment and a slightly alkalh_ pH moy havo b_m pre_. A

parent body of sumcient size to hold an at_ and external

bodies of water is not predudnd from the mineral evidence.

(E.O.)

317

ENVIEONMB_AL BIOPHYSICS AND MICROBIAl. uBiQUITY.

J. R. Valleatyne

N.Y. Acad. Sci. Ann., Vol. 108, June 1963. p. 342--352.

Curr_qt knowtbdge reoarding environmental boundaries that

deEmlt the "stability _kl" of living umtter is swnmorlz_. A

complete body of information does not exist and it would be

questionable to assume that these geoenvironmeatol limits of

rrIFeare not exceeded on a cosmic scale. Examples are given of

bacteria, fungi, and algae living in extremes of temperature, pH,

salinity, pressure, available water, ultraviolet light, ioni_ng mclio-

tlon, and various chemical eovironments. Sterile envlremmmts are

either nonaqueous or non¢irculatory aqueous. The question of

extraterrestrial life On a planet such as Mars woedd d4sNmd en

whether conditions were ever fovorabb for the origin of _ and

whether subsequent conditions have been favorab_ for the

persi_nce ef such life. (E.O.)

318

ENVIRONMENT OF THE MOON.

Paul _ Campbe_ (Aerospaca Med. Div., Brooks AI:S, Tnx.)

Arch. Environ. Health, 6:6, June 1963. p. 724--729.

The lunar environment contains features thought to be ex-

tremely hostile to man and his machines. Principal among these

ore (!) the absence of an atmosphere with iaberant pratecti_

characteristics and (2) the lunar temporatore extmmus and the

rapidity with whlcb they vary. The moore's surface has llmen

suggested to have insulating characteristics. Thus, a solution

for man's protection would be unde_ruand or subsurfoce

iegs. Since the problems involved in human lunar habitation are

primarily laglstlcal, lunar expeditions must use the materials at

hand to the greatest possible extent. The posm'b_ existence of

life on the moon is discussed. (Author)

319

EVALUATION OF RADIATIOkl EFFECTSIN SPACE.

P_Burger

N.Y. Acad. Sol. Ann., 108:2, June 1963. p. 482-486.

The role of radiation in the synthesis of complex organic com-

pounds is discussed, and a review is made of laboratory syntheses

of biologically important compounds under simulatod primitive

earth conditions. Electrical and coronal discharges, ultraviolet

light, electron bombardment, high energy particle radiation, and

X-rays were used as energy sources, in the _s. Unshialded

organic compounds may be destroyed in space by _ born*

bardment. It is suggested that, ia_ia|ly, radiation moy have been

the agent which at least in part built up molecules to systems

which could use light quanta in a controlled manner in photo-

synthesis. (E.O.)
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320

EVIDENCE IN METEORITES OF FORMER LIFE: THE ORGANIC COM-

POUNDS IN CARBONACEOUS CHONDRITES ARE SIMILAR TO THOSE

FOUND IN MARINE SEDIMENTS.

W. G. Meinschein, B. Nagy and D. J. Hennessy

N.Y. Acad. Sc_. Ann., VoI. 108, June 1963. p. 553-579.

An analysis of hydrocarbons in the Orgueil and Murray meteor-

ites by chromatography and light and mass spectroscopy is

described. Saturated hydrocarbons isolated from these carbonace-

ous chondrites have infrared spectra, molecular weight ranges

and cracking patterns in the mass spectrometer that resemble

those of sedimental saturated hydrocarbons. The relative amounts

of hydrocarbons and nonhydrocarbons, and the free sulfur con-

tents of the benzene extracts of the Orgueil and terrestrial marine

sediments are similar. Most of the meteoric extracts fall within

the range of compositional variations observed in terrestrial sedi-

ment extracts of plant and animal hydrocarbons. It would seem

that the amounts and composition of the benzene extracts from

these carbonaceous chondrites are evidence for biological activity

in the parent body. (E.O.)

The problems of quantities of organized element soluabilities, a_nd

terrestrial contaminations are discussed. Considerations of fine

morphology, physical and chemical tests and biological staining

suggest that some carboneceous chondrites contain indigenous

organic microstructures of possible biogenic origin. (E.O.)

323

THE IDENTITY OF THE ORGANIZED ELEMENTS (PANEL DISCUSSION).

H. C. Urey

N.Y. Acad. Sci. Ann., Vol. 108, June 1963. p. 606--615.

Arguments for and against the possible extraterrestrial nature

of organized meteoritic elements are reviewed. The classification,

quantity, physical and chemical nature of the organized elements

have nat been settled conclusively. The problems of contamination

or inorganic nature of the elements are primary before a biogenic

extraterrestrial nature can be assigned to the organized elements.

Organic material from the carbonaceous chondrites seems to be

linked to a biogenic origin as in terrestrial sediments but an

abiogenic origin of hydrocarbons must be considered as a

possibility. (E.O.)

321

FOSSIL PROTOBIONTA AND THEIR OCCURRENCE.

A. Papp

N.Y. Acad. So;. Ann., Vol. ]08, June 1963. p. 461-463.

Protobionta with organic or inorganic shells, bacteria sporo-

morpho and spores are considered as some of the earliest

organisms which can be traced. The similarity of organized

material found in meteorites to certain spore shapes is noted.

Sporomorpha and spores result from redaction division, and from

tetrahedral reduction division trilete spores result. It would seem

that organized meteoric elements with 3-sided symmetry could

be classified under sporomorpha and might likewise result from

reduction division. Residues of extraterrestrial organisms would

depend on favorable conditions of fossilization which on Earth

includes an aquatic medium. Also, organized elements with

resistant oximes or organic material must have depended on

the functions of protein molecules which would infer an environ-

ment similar to Earth's. (E.O.)
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FURTHER OBSERVATION ON THE PROPERTIES OF THE ORGANIZED

ELEMENTS IN CARBONACEOUS CHONDRITES.

G. Claus, B. Nngy and D. L. Europa

N.Y. Acad. Sol. Ann., Voh 108, June 1963. p. 580--_05.

(A64--80452)

The application of biological stain and fluorescent microscopy

to the organized elements found in carbonaceous chondrites is

described. A short review of information previously ascertained

about the organized element is presented. Of the 19 biological

stains used, 18 gave positive results, although with different

gradations--which was probably due to different degrees of

mineralization. Fluorescence of the organized elements could

be separated from the surrounding mineral fluorescence to reveal

morphological features not related to terrestrial micro-organisms.
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METEORITES.

John A. Wood (Smithsonian Inst. Astrophysical Observatory,

Cambridge, Mass., and U. of Chicago, Enrico Fermi Inst. for

Nuclear Studies, Chicago, lU.

Presented at the International Union of Geodesy and Geophysics,

Thirteenth General Assembly, United States National Report, 1960--

1963.

American Geophys. Union, Transactions, Voh 44, June 1963.

p. 532-535. 44 refs.

(A63-19981)

Survey of some important advances in the understanding of

meteorites and techniques for studying them. Noted are studies

concerning the constancy of the cosmic-ray flux, the possibility

of life in meteorites, the primordial noble gases in meteorites,

chondrules, the parent meteorite planets, shock effects, meteorite

craters, and tektlties.

325

fORMATION OF RIBOSE AND DEOXYRIBOSE BY ULTRAVIOLET

IRRADIATION OF FORMALDEHYDE IN WATER.

Cyril Ponnamperuma, et al. (NASA, Ames Research Center, Moffett

Field, Calif.)

Presented at the 11th Annual Meeting of the Radiation Research

Sac., Milwaukee, Wis., May 27--29, ]963.

Radiation Res., Vol. 19, 1963. p. 183--187.

When an aqueous solution of formaldehyde containing 3 X 10-_

molecules per liter is exposed to a source of ultraviolet light, o

large number of organic compounds is found. Among these,

ribose and deoxyribose were identified. Paper chromatography

and radioactive tracer techniques were used in the analysis. A

similar but less significant result is produced by the use of

cobalt --60"/ rays. Ribose and deoxyribose are the sugars in

RNA and DNA. This formation by a simple biological process
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hasa possiblebearingonthehypothesisthatllfeoriginatedon
thisearthbyagradualprocessofchemicalevolulh_n.(Author)

326

FORMATION OF ADENINE 6Y ELECTRON IRRADIATION OF METH-

ANE, AMMONIA, AND WATER.

C. Ponnamperuma, R. M. Lemmon, R. Mariner and M. Calvin

Proc. Natl. Acacl. Scl. U.S., 49:5, May 15, 1963. p. 737--740.

1O rare.

The primary object of the investigation was to examine tim

possibility of the synthesis of heteracyclic bases from mixtures

of primitive gases. It has been established that: (!) admine

is indeed a product of electron irradiation of a mixture of meth-

ane, ammonia, and water; (2) there is an inverse relationship

between the amount of adenine synthesis and the amount of

hydrogen gas present; and (3) of the five nucleic acid bases,

adenine is the one most readily synthesized under prebiotlc

conditions. (Author)

327

EXPERIMENTAL ORGANIC COSMOCHEMISTRY. THE FORMATION

OF BIOCHEMICAL COMPOUNDS.

J. Ore

Proc. Lunar and Pinnnt. Exploration Colloq., 3:2, May 5, 1963.

p. 9--28. 34 rafs.

(NAA Publ. 513--W--12; N63--19480)

Simple comblontlons of carbon, nitrogen, oxygen and hydrogen

are important constituents of relatively cool star atmospheres,

interstellar space, comets and cold pinnetary atmospheres. It is

proposed that intarcombination of tl_se species in protoplanetary

bodies leads to the formation of reactive organic compounds

which are the precursors of more complex biochemical molecules.

Model experiments involving the use of such simple compounds

as water, ammonia, hydroxyinmine, hydrazine, hydrogen cyanide,

formaldehyde and ocetokiehyde have led to the syntheSis (in the

University of Houston Laboratory) of hydroxy acids, amino acids

and amino amides, including glycollc acid, lactic acid, glycine,

glycinamide, alanine, _-alanlne, aspartic acid, valine and lysine;

monosoccharides, including ribose and 2-deaxyribose; purlnes

and pyrimidlnes, including adenine, guanine and uracil; purlne

intermediates, including 4-aminoimidazole-5-carboxamide, 4-cn, ino-

imidozole-5-carboxamidine and formic acid; homo- and hetero-

polypeptides; and other compounds of biological significance.

These experiments have been confirmed and extended recently

in other laboratories. The paper is followed by an open-forum

discussion. (Author)

328

MARS BIOLOGICAL ANALYSIS BY GAS CHROMATOGRAPHY.

V. I. Oyama

Proc. Lunar and Planet. Exploration Colloq., 3:2, May S, 1963.

p. 29--36. 27 refs.

(NAA Publ. 513-W--12; N64--19481)

High sensitivity, relative simplicity, ruggedness, and rapid and

wide analytical capability are the characteristics which especially

qualify the gas chromatograph for analytical problems in space.

1963

It is proposed that the soll of the planet Mars be analyzed for

organics by a simple adoption of the gas chromatograph. Vointilles

produced by the controlled thermal degradation of orgalnc aggra-

gatlons are passed through a column, and the ckromatogmm

(fingerprint) produced is indicative of the organic composition. The

data suggest and some documentotloa is glwm to show that

fingerprint patterns obtained from biological systems coutd be

used as a basis for differentiating nonliving aggragatos from

living systems. The presentation of the paper is followed by an

open-forum discussion. (Author)

329

THE POSSIBILITY OF LIFE ON MARS.

S. L. Miller

Prac. Lunar and Planet. Exploration Colloq., 3:2 May 5, 1963.

p. 1--7. 8 rafs.

(NAA Pub. 513--W--12; N63--19479)

The primitive earth is believed to have had a redacing atmml-

phem which was favorable for the evolution of simple organic

lifo. As Mars was formed from the eame cosmic dus_ doud as

the earth, simiinr conditkzns might be expected to have existed

on that planet. Laboratory experiments demonstrate that certain

basic organic compounds necessary to produce "Uving" mattur

can be farmed in such a favorabla eavlrommmt. Although these

data and the polarization and infrared measurements of _m

Martian surface are nut conclusive evidence, the existence of life

on Mars is highly probable. The presentation of the paper is

followed by an open-forum discussion.

33O

THE BIO-COURIER PROJECT: IMMUNOBIOLOGICAL SUPPORT

MANNED ORBITAL AND INTERPLANETARY EXPLORATIONS.

W. G. Glenn and W. E. Prather

Aerospace Mad., 34:S, May 1963. p. 409--413. 37 rofs.

(A63--17324)

Discussion of the methods of analyzing the n_robiolagical

materials on other planets in order to solve aerospace immuno-

biological (IB) problems. Consideration of the IB approach indorles

exominntion of (1) the antlgen-antlbody reaction of a precipilin

nature for exlAorlng differences between moleculas in sointion, and

(2) the gel-diffusion columns with only the antisoro-agar mixture.

It is emphasized that the antibody levels or the IB relationships

will be determined by scientists stationed an Earth. Biotobscannor

instrumentation is considered, and the Serum Agar Scaanor, which

is an autonmtlc densltometor, specificaay designed to scan and

quantltoto dlffusion-column reactions, is described.

331

THE CARBONACEOUS CHONDRITES.

B. Mason

Space Sci. Rev., 1:4, May 1963. p. 621--646.

The carbonaceous chondritos are a group of stony meteorites

characterized by the presence of an appreciable amount of carbo-

naeous material other than free carbon (diamond and graphite).

They have been divided into three subgroups known respectively

as Type I, Type II, and Type III. Analyses of Type I meteorites
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show about 3 to $ percent of carbon and 20 percent of combined

water; they consist largely of hydrated magnesium-iron silicate,

magnetite, and magnesium sulfate, contain no chondrules and

have a density of 2.2. Analyses of Type II meteorites show about

2 to 3 percent of carbon and 10 to 15 percent of combined water;

they consist of groundmass of hydrated magnesium-iron silicate

enclosing chondrules of olivine and pyroxene which are almost

iron-free and have a density of 2.6--2.9. Analyses of Type III

meteorites show about 0.5 to 2 percent of carbon and 2 percent

combined water; they consist largely of olivine (often variable in

composition, but averaging 30-40 mole % Fe2SiO_), with accessory

pigeonlte and sulfide minerals, and have a density about 3.4. The

carbonaceous material and combined water in these meteorites are

clearly of extraterrestrial origin, but their significance is not well

understood. A biological origin has been claimed far some of the

organic compounds on the basis of their composition, but this

claim is the subject of considerable dispute. Microscopic objects

with regular outline ("organized elements") have been recognized

in some of these meteorites; investigators have claimed these to

be extraterrestrial fossils, others have ascribed them to terrestrial

contamination or considered them to be crystals or crystal ag-

gregates of nonbiolagical origin. (Author)

332

COMBINED EFFECTS OF ULTRAHIGH VACUUM AND TEMPERATURE

ON THE VIABILITY OF SOME SPORES AND SOIL ORGANISMS.

Gerald J. Silverman, Wayne H. Keller (Nat/. Research Corp.) and

Norman S. Davis

App[. Microbial., 11:3, May 1963. p. 202--210. 18 refs.

(N63--19474)

(NASA Contract NASty41)

Considerably fewer spores of Basillus stearothermophilus,

B. megaterium, and CIostrldlum sporogenes were recovered than

were spores of B. subfills var. niger and Aspergillus niger after

4 to 5 days at 53 ° and 60°C in ultrahigh vacuum. There were

no significant dlfTerences in the recoveries of these five organisms

at 25°C and atmospheric pressure, and after exposure to 25 °

and --190°C in vacuum. At 60 ° C, a far greater decrease in

viability was demonstrated for B. stearothermophilus, B. megatero

ium, and C. sporogenes in ultrahigh vacuum than at atmospheric

pressure. Viable B. subtills var. niger spores were not detected

in an initial 107 spores after retention at 90°C and ultrahigh

vacuum, and 10 _ spores were viable after 5 days at 90°C and

atmospheric pressure from an initial 10 _ spores. Molds and

actinomycetes in soil were particularly resistant up to 69°C in

vacuum. Actinomycetes were the only soil organisms recovered

so far at 120 ° C. (Author)

333

DIRECT CONTACT AMONG GALACTIC CIVILIZATIONS BY RELATI°

VISTIC INTERSTELLAR SPACEFLIGHT.

Carl Sagan (U. of Callf., Berkeley)

Planetary and Space Sci., 11:5, May 1963. p. 485--498. 41 refs.

(NASA Grant NsG-126--61)

(A63--17828)

Discussion is presented of possibilities of communication with

advanced technical civilizations existing on other planets in this

galaxy. An estimate of such civilizations, based on a number

of poorly known parameters (such as the probabilities of the

origins of life), is 10 a. The most probable distance to the nearest

such civilization is several hundred light-years. Interstellar space-

flight at relativistic velocities is found to have several advantages

over electromagnetic communications with these communities. Some

of the technical problems involved in the construction of starships

with relativistic velocities are discussed. It is concluded that with

nuclear staging, fusion reactors, and the Bussard interstellar

ramjet, no fundamental energetic problems exist for relativistic

interstellar spaceflight. It is shown to be a statistical likelihood

that Earth was visited *by an advanced extraterrestrial civilization

at least once during historical times.

334

ORGANIC CONSTITUENTS OF THE CARBONACEOUS CHONDRITES.

M. H. Brlggs and G. Mamikunlan

Space Sci. Rev., 1:4, May 1963. p. 647--682. 103 refs.

From a brief discussion of forms of meteorite carbon it is

concluded that almost all the carbon in the carbonaceous chon-

drites is present as organic matter. Attempts to extract and

identify this organic matter are then reviewed. It is shown that

only 25% has been extracted and only about 5% chemically

characterized. Of this 5% most is a complex mixture of hydrox-

ylated aromatic acids together with various hydrocarbons of

the paraf_n, naphthene and aromatic series. The possible cheml.

cal nature of the major fraction ]s discussed. It is suggested to

be a mixture of hlgh-molecular-weight aromatic and hydrocarbon

polymers. Possible sources of contamination of the meteorites are

described and evidence indicating a general lack of organic

contaminants is present. It is concluded that most of the organic

constituents are indigenous to the meteorites and are extrater-

restrial in origin. Synthtic processes for the compounds are

mentioned and it is concluded that the organic material is

probably of abiogenic origin. A brief review of studies of

"organized elements" contained within the meteorites is presented.

Difficulties of identification are discussed and photographs of some

microstructures of several carbonaceous chondrites are presented.

No final conclusion about the nature of these objects is possible,

but some appear to be various indigenous organic and mineral

structures, while others are terrestrial contaminants. (Author)

335

ARE WE ALONE IN SPACE?

C. Maxwell Cade (S. Smith & Sons, Ltd., Eng.)

Discovery {Londan), 24:4, Apr. 20, 1963. p. 27-29, 32-34.

Various theories of the origin of life on Earth are reviewed

with reference to the possible development of similar life forms

on other planets of other solar systems. It is calculated that of

all the stars in the galaxy about 4000 milllon could have habitable

systems of planets. Evidence for the occurrence of planets of these

other systems is presented in relationship to the farmatlon of

stars and their physlcai properties such as mass, momentum, and

angular velocity. The extraterrestrial origin of life on Earth

(panspermla hypothesis) is discussed critically from the moment

of a spore's escape from another planet to the arrival an the
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iar_'s surface. Life on Venus, Mars, and other planets is b_dly

discussed. These speculat_ns conclude that intelligent ilfa does

exist in other parts of the universe. (E.O.)

336

ELECTRON PROBE MICROANALYSIS Of ORGANIZED ELEMENTS

IN THE ORGUEIL METEORITE.

EL Nag,/, IC Fredrlksson, H. C. Urny, G. Claus, C. A. Anderson and

J. Porcy
Natore (London), 1M:4876, April 13, 1963. p. 121--125. 21 raf.

Electron probe X-ray mlcrnonalym of 28 organized elmmg_

from the Orgueil carbc)nor__LaS _JO.'J2e has ru_,_akld _ I_r_

ence of iron with smaller amounts of chlorine nod/or nickel in

a number of these obiuctL Morphak_icelly k_ vndl-ck_nod

particles were found to be composed of silicatuc. Analysis of

meteorite samples treated with 6N hydrochloric acid revealed

particles with low average atom/c number and no elements

heavier than sodium. According to the_ shape these could be

the remains of organized elements. Mineralization with iron

(probably in the form of limonite), chlorine and/or nickel, and

the occurrence of such particles in thin sections of undisturbed

meteorite fragmeMs seem practically to exclude the possibility

that the 28 particles were terrestrial contaminants. (E.O.)

337

80_587 CARBON ISOTOPE ABUNDANCE IN METEORITIC CAR-

BONATES.

P_ N. Clayton

Science, Vel. 140, No. 3563, p. 102--193, Apr. 12, 1963

The C_/C TM ratio in the carbonate minerals of Orguell is 6%

greater than that of any known terrestrial carbon. The possible

causes of this variation are considered. (Author)

338

OBSERVATIONS OF WATER VAPOR ON MARS AND VENUS.

A. Dolifus (Observatoire de Paris, Meudon, France)

In: Peter J. Branca_u and A. G. W. Cameron, nds. THE ORIGIN

AND EVOLUTION OF ATMOSPHERES AND OCEANS. Prc_. of a

Conf., NASA, Goddard Inst. for Space Studies, N.Y.C., Apr. 8--9,

1963 p. 257--268. N.Y., John Wiley & Sons, Inc., 1964.

Descriptions of new measurements giving positive identification

of water on both Venus and Mars are presented. Observations

were made from balloons during flight and from high mountains.

Data were obtained by making photometric comparisons of the

observations on Venus and Mars with those on the sun or moon.

A final value of 1.5 X 10 -z g/cm. s of water vapor on Mars was

obtained. For Venus, the amount of water vapor was cakuJated

to be about 1 X 10-_ g/cm2, with a probable error of a factor

of 2. Activities of an international program for photographing

Venus in the ultraviolet are described. (Aerospace Mud.)

339

VENUS AN INFERNO.

Angela Croome

Discovery (London), 24:4, Apr. 1963. p. 5.

A condensed report is given of the findings of the Mariner II

flight to Venus. Aspects of the atmosphere of Venus such us

1963

temperature, cloud formation, ionosphere formation, hydrocarbon

content, and the greenhouse effect are discussed. The surface

temperature, about 800°F on both the daytime and nighttime

sides, uppers to rule out lifa's occurring on the planet's surface.

However, life would still be possible in certain layers of the

atmosphere. Methods of gathering the data are described, cmd

the findings are compared to those previously made from Earth

concerning the choracteristlcs of the atmosphere and surface.

(_thor)

340

W_ICH STARS HAVE PLANETS?

stanley Leinwell

Ana|og, 71:2, Apr. 1963. p. 9--16 and 91--93.

Relationships betwHn the cyclic behavior of suhtr activity

and the relative positions of the planets of the solar system are

established as a basis for a suggested method of determining

which other stars have planets. It is assumed that n plot of

disturbance events of flare stars vs. time wW in all likUheod

display some kind of cyclical behavior; this, in turn, could indicate

the kind of periodicity which would result from planets orb/ring

and making different angles with each uther. _ conditions

necessary for _ife are considered in order to narrow t_ search

to planets which may be inhabited. It is cnoduded that flare

stars among the K and M stars on the main sequence should be

monitored for flare activity, UV light intensity, and radio noise.

Too Cetl is considernd the nearest likely star. for such a program.

(M.P.G.)

341

EVIDENCE Of AN EXTRATERRESTRIAL ORIGIN FOR SOME ORGANIC

CONSTITUENTS OF METEORITES.

Michael H. Brlggs (Jet Propulsion Lab., Pasadena, Calif., •

Victoria U., Wellington, N.Z.)

Nature (London), Vol. 197:4874, Mar. 30, 1963. p. 1290. 8 re._.

(A63-15565)

Results of experiments conducted to determine whether the

isotopic composition of the meteorite organic matter affords any

evidence regarding the origin of the compounds are presented.

It is suggested that the isotopic composition of meteorite organic

matter is quite unlike that of any terrestrial substances. The

evidence presented is indicative of an extraterrestrial origin for

a maior fraction oF the organic constituents of carbonaceous

chondrltes.

342

SOME MICROSTRUCTURES OF COMPLEX MORPHOLOGY OBSERVED

IN PREPARATIONS Of CARBONACEOUS CHONDRrrEs MADE

UNDER STERILE CONDITIONS.

G. Mamikuninn and M. H. Briggs

Nature (London), 197:4874, Mar. 30, 1963. p. 1245-1248.

A selection of photographs is presented of some micrnstractnres

of complex morphology which were observed in sterile prepara-

tions of some carbonaceous chondrites. Efforts to culture micra-

organisms in ground meteorite samples are reported; no growth

was detected after incubation for 7 days at 37°C in trypticnse
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medium. It is believed that most of the objects are unusual

mineral grains or terrestrial minerals which have contaminated

the meteorite during storag(;. However, conclusive identifications

are not possible. (M.G.)

343

SYNTHESIS OF ORGANIC COMPOUNDS BY HIGH-ENERGY ELEC-

TRONS.

J. Oro (Calif. U.)

Nature, 197:4871, Mar, 9, 1963. p. 971--974. refs.

(NASA Grant 257--62)

(N64--11117)

The results of experiments on the effects of ionizing radiation

on the compounds, 14C-methane, ammonia, and water, have been

compared with similar experiments, using electrical discharges, in

an attempt to discover the means of formation of the first organic

molecules on the primitive Earth. It is found that: (I) organic

compounds are formed by the action of high-energy electron

radiation on methane, ammonia, and water in both the solid

phase and the gas phase: (2) the autoradiographic patterns of

compounds so formed are similar to those obtained by electric

discharges, but the products of solid-phase irradiation are less

polar: and (3) since the compounds of carbon, nitrogen, and

oxygen, especially the hydrides, are important in the universe, it

is suggested that the radiation synthesis of organic and biochem|-

cal compounds is an important cosmic process. (D.E.R.)

344

SYNTHESIS Of ORGANIC COMPOUNDS BY ELECTRIC DISCHARGES.

J. Oro

Nature (London), 197:4870, Mar. 2, 1963. p. 862--867. 26 refs.

Further investigations an the synthesis of organic compounds

under possible primitive Earth conditions have been carried out.

In order to increase the probability of formation of new com-

pounds, ethane was also included in the reaction mixture. Justifi-

cation for the use of ethane is found through the spectroscopic

detection of the C._ species in star atmospheres, comets, and

interstellar space. Results show that an appreciable number of

organic compounds are formed by the action of electric dis-

charges on mixtures consisting essentially of methane, ammonia

and water. Products obtained include glycine, alanine, aspartic

acid, asparagine, isoleucine (or isoasparagine), glycinamide and

possibly praline; a yellowish oil, a highly insoluble polymer, and

several ultravlolet-absorbing compounds. The formation of other

products which give green, purple, and brown derivatives with

ninhydrin, suggesting the presence of amines, amino-nitriles,

amino-amides and puptides has also been observed. (Author)

345

BIOLOGICAL PROBLEMS OF METEORITES.

M. H. Briggs

Spaceflight, 5:2, March 1963. p. 45-52. 60 refs.

A review is made of the present controversy on whether

meteorites contain biological materials. As yet no conclusion

either way is possible. The issues raised by this problem seem

to be of fundamental significance to the paleontologists, and also

to proponents of a biological origin for petroleum. (S.T.L.)

346

A CLOSER LOOK AT "LIFE" IN METEORITES.

(No author)

New Sci., 17:329, Mar. 1963. p. 534.

A note in which details of two investigations concerned with

biotic indications in meteorites are briefly summarized. (A.H.F.)

347

ORGANIC MATTER FROM SPACE.

Brian Mason (Am. Mus. Nat. History, New York)

Sci. Am., 208:3, Mar. 1963. p. 43--49.

(A63--13616)

The significance of recent finds of "organized elements" and

hydrocarbons in meteorites is discussed. The meteorites in which

organic compounds have been identified are carbonaceous chan-

drites. These are tabulated and classified in three groups, each

group showing the content of all forms of cad)on, the absorbed

and combined water, the hydroxyl groups in minerals, and the

hydrogen in organic compounds. Several hypotheses on the

presence of complex organic material in meteorites are con-

sidered. The evidence of the relationship of hydrocarbons to life,

the staining reactions of chondritic material, the morphological

structure of the microfossils, and the possibilities of terrestrial

contamination are discussed.

348

HOPES OF FINDING LIFE ON VENUS FADE.

Patrick Moore

New Scientist, 17:328, Feb. 28, 1963. p. 479

Reports of temperature measurements by Mariner 2 suggest

that Venus is too hot to support life as we know it. The .findings

of the probe are summarized and discussed. (J.P.L.)

349

IMAGE OF VENUS: "GLOWING EARTH."

R. C. Toth

New York Times (West. Ed.), Vol. CXll:38385, Feb. 27, 1963. p. 1, 7.

Temperatures found by the Mariner 2 spacecraft could not

rule out the possibility of a low form of llfe in the clouds around

Venus, but the surfacewould be far too hot to support organisms.

Surface temperatures of about 800 ° f were recorded by Mariner 2

on December 14, 1962 as it passed within 21000 miles of Venus.

Cloud temperatures ranged from 200°F at the bottom to 30°F

below zero at the top, according to NASA. The possible error in

surface temperature readings is 15%. (Author)

350

ASTEROIDS STIR GROWING INTEREST.

Dandridge M. Cole (General Electric Co., Valley Forge, Pa.)

Missiles and Rockets, Voh 12, Feb. 25, 1963. p. 43, 46, 48, 50,

52--54.

(A63--12973)
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The current state of knowledge on the c_ch or cis-

Martian group of asteroids is examined i view of the growing

scientific interest in the minor planets, it is indicated that astlraids

may hold the best record of the early histcwy of the solar system.

A number of Kient_ experiments which s_boeld be performed to

give answers to such questions as the age, ckaatkxd compasltion,

and biological conditions of the asteroids, are discussed. In

addition, operational uses of the close-approach asloroids are

suggested, such as the possibility of "bitch-ltibing" Im asteralds

as a method of interplanetary travel The materials of the

asteroids could be used not only for radiotiml _ but, after

processing, for supprms and propebnts. Most of what is known

af r_pres_tative members of the clase_pproach group is sum-

marized in a table, and some illustrative orbits cure gcapitlcany

represented. (I.A.A.)

351

ULTRAVIOLET-ABSORBING COMPOUND (S) REPORTED PRESENT

IN THE MURRAY METEORITE.

J. Ora (Calif. U.)

Nature, 197:4869, Feb. 23, 1963. p. 756--758. 11 rofs.

(NASA Grant NsG--257_62)

(NASA. CR--50299; N63_17157)

Investigations repotted were undertaken to ascertain whether

the compounds dete_ted in meteorite extracts are indigenous to

the meteorite or are the results of contamination by the ion

exchange resin technique used. Investigation results shaw that

the ultraviolet spectra obtolned from meteorite extracts passed

through Dowex 1 and the spec_a given by blank eluatus from

Dowex 1 are essentially identical, it was concluded that the

ultraviolat-absorblng compounds detected in water extracts of

the Murray meteorite after treatment with Dowex I come from

the resin and not from the meteorite. Observations contenting

the presence of similar wnter-selubla uhraviolet-absorbing sub-

stances in Dowex 2 are also described. (N.E.A.)

1963

hydrosphere, ff this hypothesis is true, it implies a profound

importance of the _ of meteorite falls in biapoesis, and makes

reasonable the presence of organic compounds on the moon.

(Author)

353

EFFECTS OF THE GRAM STAIN ON MICROSPHERES FROM THERMAL

POLYAMINO

Sidney W. Fox and Shuhei Yuyama (Fla. Slate U.)

J. 6actor/o/., 85:2, Feb. 1963. p. 279--283.

(N63--17687)

Misrospheres produced from acid proteinoid accept the Gram

stain. Tim stain is negative, but microsphornc produced from

mixtures containing a sufficient proportion of I/slne protelnold

stain positive. Microspheres produced from _ containing

the approprinte propor_ons contain individuals which stain

positive and others which stain negative. (Author)
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LIFE ON UNSEEN PLANETS.

H. Shapley

Scisnce Dig., 53:2, Feb. 1963. p. 59-64.

Sma I! free-wanderlng bodies which are not ports of star-and-

planet organizations exist in our universe. Only a few of the

detected radio "sources" have been certainly ide_ with

supernovae, uebulosities, and galaxy collisions, and it is spncu-

Inted that these wanderers may produce such sources. Under

favorable conditions rife may occur on these wandering stars

when the size is large enough for self-warming but not so large

and hot that solid crusts are unable to form and persist. (Author)
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POSSIBLE ROLE OF METEORITES IN THE ORIGIN OF LIFE.

J. J. Gilvarry and A. R. Hochsthn

Nature (London), 197:4867, Feb. 9, 1963. p. 624--625.

A hypothesis is advanced which assumes that complex organic

compounds originated in the Earlh's primitive atmosphere, and

were tran_ to the hydr_, it is sugges_d ttlwt, as

a meteoroid is traveling at high velocity through the iwimifive

atmosphere of hydrogen, methane, ammonia and warm', the

temperatures behind the shock m would produce monatamic

and diatamic species oF these compounds and same of the more

complex products. The reversion to the original chemical com-

position would be prevented if the meteoroid carried through to

impinge on the ocean's surface. Here a large cloud of hot

water and steam, upon rising into the atmosphere (as in an

atomic explosion), would engulf the descending remnants of the

original wake. This would prevent further reversion, and the

fallout would carry the organic material efficiently into the

WHEN IS EXTRA-TL=RRESTRIAL LIFE INTERESTING?

Solomon W. Golamb

(JPL, Calif. Inst. of Tech.)

Eng. Sci., 26:5, Feb. 1963. p. 15--17.

Life is defined as a systems concept which is composed of

organisms capable of growth and roplicatlon. The different

components of the system may differ from one celestial body to

another, but this will make it more possible for llfe to occur

elsewhere. So it appears that future astronauts will have to look

for other replicating systems based an chemicals other than the

nucleic acids. The question of biological contamination of other

planets is discussed, but it is thought that the biological con-

tomlnntlon of the Earth by extraterrestrial organisms is more

serious. If a foreign replicating system were introduced on Ear_,

and if it proved to be a better competitor For the molecular sub-

strate need for growth and replication, then the nuclelc acid

system may become extinct. This problem is of consklarable

danger to life on Each, and a great deal of thought should be

given to it. (Author)
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356
LiFEINTHEUNIVERSE.
A.I.Oparin(Inst.of Biochem.,Acad.Sci.U.S.S.R.,Moscow)
;zv.Akad. Nauk. $SSR, Set. Biol. (Moscow), Vol. 1, Jan. Feb.

1963. p. 3--8.

Transl. into English by JPRS, Apr. 4, 1963. p. I--7.

(JPRS--18538; AD--63--21498) OTS: $0.50

Entering the era of the interplanetary voyages, we must be

prepared for a practical study of life beyond the limits of our

planet. Our judgments of the possibility of extraterrestrlal llfe

and of its concrete forms can be found only in the light of the

study of the general process of the development of matter, an

integral part of which is the origin of llfe. Three main stages of

this process can be stated for Earth: (I) the appearance of the

most primitive organic substances, (2) their complication, related

to polymerization and condensation, and (3) the origin of multi-

molecular complexes and their transformation into primary living

forms. The first stage is common to the most diverse bodies of

the galaxy; the second one is more specific, it can be revealed

on meteorites and is assumed to exist on the Moon and Mars.

The third stage is also not ruled out on other planets of the

Earth type. Life, having once originated, could hove developed,

adapting itself to severe conditions arising during the subsequent

development. (Author's summary, modified)

357

MARTIAN BIOLOGY: THE EXPERIMENTALIST'S APPROACH.

S. M. Siegel, L. A. Halpern, C. Giumarro, R. Renwick and G. Davis

(Union Carbide Res. Inst., Tarrytown, N.Y.)

Nature, Vol. 197, Jan. 26, 1963. p. 329--331.

(A63--12342)

A Salisbury model of Martian life forms and biogeochemlcal

cycles in which such forms might participate is criticized. Al-

though the Salisbury concepts are accepted generally, his reserva-

tions about the use of simulated environments are questioned.

His distinction of higher plants as plants which "universally

require oxygen," suggesting a divergence between the terrestrial

model and its Martian counterpart, is believed to be invalid.

Some experimental results are given showing that complex

terrestrial organisms can survive and grow under conditions

which constitute an extreme departure from a c_nal terrestrial

environment. It is concluded that the "plasticity" of organisms

is far greater than the teachings of modern biology indicate.

Thus, there is every prospect that environments such as those

expected on Mars may well support forms of llfe that man could

recognize readily.

358

ASTRONOMICAL ASPECTS OF THE EMERGENCE OF iNTELLIGENCE.

S. S. Huang and R. H. Wilson

Presented at the Inst. Aerospace Sci. Ann. Meeting, New York,

Jan. 1963. 8 p. p. 21--23.

(IAS Paper 63--48)

(A63--I 1515)

Discussion of the astronomical background which makes possible

the emergence and development of intelligence in the universe.

Stellar populations and life occurrence, criteria of the life-support-

ing ability of a star, and qualifications of habitable planets are

briefly reviewed. If intelligent life should occur anywhere in

space, it would depend upon solid matter for its support. It

requires the existence of terrestrial-like planets, made of heavy

elements. Therefore, the chance for both the formation of such

planets in interstellar media and the emergence of llfe on these

planets increases with the enrichment of heavy elements in the

interstellar medium if the rate of star formation remains constant

with time. In other words, Population I stars have a higher

chance for supporting llfe than Population li stars. A consequence

of this conclusion is that life phenomena in our galaxy are

dominantly confined to the same galactic plane as Population I

obiects. (I.A.A.)

359

EXTRATERRESTRIAL INTELLIGENCE AND STELLAR EVOLUTION.

Lloyd Motz (Columbia University, Rutherford Observatory, New

York, N.Y.)

Presented at the Institute of the Aerospace Sciences, Annual

Meeting (31st) New York, N.Y., Jan. 21--23, 1963. 9 p.

(A63--11516)

Discussion of the existence of life of a high order of intelligence

in our galaxy. An attempt is made to estimate the number of

stars expected to have a retinue of planets, one or more of

which can support life. The stellar luminosity function is used to

o_0tain on order-of-magnitude estimate of the number of planets

there ore in the disk of our galaxy (the nucleus is excluded) thai

probably have llfe of o highly developed form. The influence that

stellar evolution has on the way in which higher forms of life

evolve is investigated. It is concluded that life of some sort is the

rule rather than the exception in our galaxy. (I.A.A.)

360

SURVIVAL AND GROWTH OF ORGANISMS DURING LIFELONG

EXPOSURE TO HIGH GRAVITY.

Charles C. Wunder, Lorenz G. Lutherer and Christopher H. Dodge

(State U. of Iowa, Iowa City). Presented at the Aerospace Med.

Assoc. Meeting, Atlantic City, N.J., Apr. 10, 1962.

Aerospace Med., Vo|. 34, Jan. 1963. p. 5--11. 20 refs. (Supported

by NIH and Am. Cancer Sac.; Grants RG--5236, RG_8428, and

SF--4756)

(A63--12138)

Studies concerned with the response of living forms to o

chronically high gravity as simulated by continuous centrifugation

are reviewed. Included are graphs and diagrams of the magni-

tude and duration of natural or artificial hlgh-g fields which living

organisms, such as bean and wheat seedings, fruit-fly larvae,

turtles, chickens, turkeys, rats, mice, and hamsters are known to

have survived. In some cases, life span decreases and growth

decelerates; in other cases, growth is enhanced. The nature of the

response is a function of the field intensity, age, size, and biologi-

cal and physical characteristics of the organism, as well as other

environmental factors, it is indicated that terrestrial forms of

llfe could llve and multiply at gravitational intensities differing

from that of earth. However, there would undoubtedly be devel-
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1)pmonta! ahoratlons of o type which are at this time too complex
to p._r_t ac_,_siy.

361

A WORLD IN SPACE

Homer E. Newel| (NASA, Oll_ce of Space Sciences, WaslGngtoa,

D.C.)

Preseatesl at the |RE-44ASA--AEC, International Symposium on

Space Phenomena and Measurement, Detroit, Mich., Oct. 15-18,

1962.

IEEE Transactions on Nuclear Scinnce, VoL NS--10, Jan. 1963.

p. 1--7.

(A6._-11740)

Discussion of space research and exploration and of the im-

portance of international coope_ntinn in space. The overall setting

in which the deliberations of the space symposium take place is

revealed. Specifically surveyed are geophysics in space, the new

astronomy, the universe, life in space, the enviranmmzt of space,

and measurement and detuctioe techniques. The impact of

programs on all phases of llfe is netnd.

362

ALONE IN THE UNIVERSE?

John W. MacVey

N. Y., Macmillan Co., 1963. 256 p.

(A64--8059S)

The subject of this book is life in the universe, the chances for

its existence, its probable forms, and the possibility of our com-

municating with it or even reaching some of its domains.

{Author)

Contents:

Chap. 1: Across the Gulf. Chap. 2: Nature of a Star. Cl_lp. 3:

Worlds Around the Stars. Chap. 4: Lonely Sun. Chap. S: Life on

Far Worlds. Chap. 6: Stellar Communities. Chap. 7: Declining

World. Chap. 8: Chemical Cauldron. Chap. 9: Beneath the

Waters. Chap. 10." The Twilight World. Chap. 11: Back to the

Reptiles. Chap. 12: Uncertain Sun. Chap. 13: Under Twin Suns.

Chap. 14: Around the Galaxy. Chap. 15: Earth Visited? Chap. 16:

Whispers from Space. Chap. 17: The Way to the Stars. Chap 18:

Alpha and Omega.

363

AMINO ACID COMPOSITIONS OF PROTEINOIDS.

Sidney W. Fox, Kaoru Harada, Kenneth R. Woods and Charles Ray

Windsor (Cornel| U.)

Arch. Biochem. Biophys., Vol. 102, 1963. p. 439--445.

(N64-12944)

Proteinoids prepared by thermal copolymerlzation of 18 com-

mon amino acids have been analyzed. Conditions for quantitative

recovery of the total amino acids following hydrolysis have

been established. The effects of various amino acid reaction

mixtures upon the composition of the polymers obtained have

been studied. (Author)

364

BIOLOGICAL CONTROL MECHANISMS.

Oscar Touster

Scinnce, 139:3558, 1963. p. 926--928.

The concepts of repression (inhibition of the formation of one

or more enzymes of a bi_'y_ pathway by aa oral-product

of the pathway) and negative hmdback (ond-twnduct inhibition

of an early reaction of a biosynthetic pathway) are discunmecL

Laboratory studies have indicated that on inducer for B-galaclm_.

dam in E. ca// _rst stimulates the formation of messenger RNA,

which in turn can then pramoee enzyme formation in the

absence of the inducer. It was found that since both gly_rol

and lluorouracll are effective as rnpressers only during the 4-

minute period when specific RNA is being formed, then induction

and cataballte repression apparently affect the same step in

enzyme biosynthesis. The concept of negative feedback is ira-

portant in the biosynthesis of several amino acids that share

portions of their biosynthetic pathways. In a clearly delineated

system, namely, the pbasphcwylatinn of asparllc acid necessary

fo, the production of both lyslne cmd threonlne, each of these
two amino acid end-products is mpable of only moderately
inhibiting the required kinase. This limited inhibition occurs

because there are two distinct kmases, one inhibited only by

lysine, and th* uther inhibited only by thrnonlne. (Lv.L)

365

BIOLOGICAL EXPLORATION OF MARS.

C. Sagao

;n: W. Mergenthaler, ed. ADVANCES IN THE ASTRONAUTICAL

SCIENCES. Vol. IS, IPt. 7: Ruceat Astraemmleal Data on Mars cmd

Evidences of Life. p. 571--581. Pra_ of the AAS Syrup. on tho

Exploration of Mars, Denver, Colo., June 6-7, 1963. Nmtk

Hollywood, calif., Western Periodicals CO., 1963.

Th, present evidence strongly cagSpms, but does not con-

clusively prove, that life nxists on Mars. Only the inncrmg of a

biobglst on Mars can pmvlde the deslmd sophistication in

detection and detailed characterization of Martian life forms.

in preparation, a program of orbiters mud ulmmmmed Ionders is

indicated. An orbiter has the intrinsic advantage that it provides

iofermotlon concerning klrge areas aod long intervQIs of time,

permitting observations of seasonal and secular changes in

Martian sun'ace features. Intarcomparlson of Martian nod to_

retrial organisms, both in the blodmmlcal and on the morphaw

ioglcal levels, caa provide a gemmul porspnctlve which is cur-

rently locking in biology, because all the rife forms known to

have probably evolved from a single instance of the aright

of llfe. (E.O.)

366

CHEMICAL EVOLUTION.

Melvin Calvin

In: A. G. W. Cameron, ed. iNTERSTELLAR COMMUNICATIONS,

p. 33--77. N.Y., W. A. Benjamin, 1963.

(A64--10215)

From questions on the nature and characteristics of life, the

author proceeds through chemical evolution with the establishment
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of an environment conducive to the origin of self-replicating

macromolecules. The primitive atmosphere, evolution of catalysts,

molecular crystallization, and the formation of a cell are con-

sidered. The terrestrial occurrence of DNA and RNA are discussed

in some detail. Life on other planets, life elsewhere in the solar

system, and life in the galactic systems is followed by a discus-

sion of man's place in the universe. Of the hundred million

inhabitable planets in the visible universe, two areas selected

for attempt at interstellar communication (Project Ozma) are

Tau Ceti and EpsiJon Eridani.

367

THE CHEMICAL ORIGINS OF LIFE.

M. H. Briggs (California Inst. of Tech., Space Sciences Div., Bio-

science Group, Pasadena, Calif.)

In: K. W. Garland ed. SPACEFLIGHT TODAY, p. 228--238.

London, Iliffe Books, Ltd., 1963. 29 rots. $6.25.

(A64--B0529)

Possible chemical mechanisms by which life could have devel-

oped from the inorganic environment of primitive Earth are dis-

cussed. One of the most striking discoveries of modern biochemis-

try is the close similarity between the chemistry of such simple

organisms as bacteria, and that of the higher forms of life such

as mammals. Before any organism, even the simplest, could

have been formed, the following stages must have taken place:

(1) the basic simpler substances must have been formed, (2) these

must have been combined into the complex substances, and (3)

the complex substances must have come together in aggregations

and become organized and integrated into a system showing

dynamic stability. Various aspects of these stages are discussed.

It is concluded that life appears almost inevitably to be a con-

sequence of certain atmospheric and geophysical properties of the

planet Earth. If there are other planets with similar conditions,

the same type of reactions must occur. Considerations of theories

of planetary origins and the observed properties of some stars

allow the prediction that life must be very widespread in the

universe. (Author)

368

COHERENCE IN INTERSTELLAR SIGNALS.

M. J. E. Golay (Technische Hogeschaol, Eindhoven, Netherlands).

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION,

p. 192--198.

N. Y., W. A. Benjamin, Inc., 1963. Also in IRE, Proceedings, Val.

49, 1961. p. 958-959.

(A64--10229)

It is stated that it would appear that there may be four likely

spectral regions within which a search should be made for co-

herent signals, before any intelligent messages can be received;

at half or at twice the hydrogen Frequency, and with or without

correction for nebular drift. When factors such as easier power

generation and greater space coverage are considered, the two

half-frequency regions appear more favorable.

m

369

COMMENTS ON EXTRATERRESTRIAL TAXA.

F. L. Staplin (Imperial Oil Ltd., Calgary, Alberta, Canada)

Taxon, 12:1, 1963. p. 14--15.

It is still uncertain if there are truly extraterrestrial life-forms

and these described are not either contamination or organic or

mineral-organic complexes. The author is convinced that some

meteoritic objects are fossils indigenous to the meteorite but be-

lieves that names should be given in accordance with the existing

Code of Nomenclature. (J. McNeill)

370

COMMUNICATING WITH LiFE IN SPACE.

C. M. Cade

Discovery (London), 24:5, 1963. p. 36--41.

The methods of communication with intelligent extraterrestrial

life and the implications of contact are considered. Optical com-

munication by means of lasers does not yield enough range. The

choice in the radio spectrum is the 21-cm line of interstellar hydro-

gen. Pulsed signals might be converted to pictorial representa-

tions by proper stacking. Project Ozma did not detect signals

because of marginal sensitivity, but signal-relaying space probes

appear feasible with present technology. Evidence of past visits

is lacking although some unexplained objects such as Dr. Gurlt's

Cube have been found in ancient geologic strata. The establish-

ment of contact with a superior race could lead to extermination

of the human race. It is probable that intelligent life would tend

toward the center of the galaxy because of the higher probability

of contacting llfe there. (E.O.)

371

CONDITIONS ON MARS.

C. A. Cross.

In: K. W. Garland, ed. SPACEFLIGHT TODAY. p. 192--203.

London, Iliffe Books, Ltd., 1963. $6.25.

(A64--80527)

TEe manner through which knowledge of the planet Mars can

be deduced from astronomical observations is described, Aspects

included are Martian topography and meteorology. The possibili-

ties of the existence of vegetation on the surface of Mars and of

the survival of man in the Martian atmosphere are discussed. In

spite of the application of all the resources of modern astronomi-

cal technique, Mars still remains more the subiect of speculation

than of established fact. Only when vehicles from the earth have

carried men or machines out to Mars will this situation be substan-

tially changed. (See also: Item No. 960).

372

DETECTION OF INTELLIGENT SIGNALS FROM SPACE.

J. S. Webb & W. H. Webb.

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATIONS. p.

178-191. N.Y., W. A. Beniamin, 1963. Also in: Communication--

Bridge or Barrier, IRE Seventh Natl. Commun. Sym. Record. p. 10--

I5. 6 refs. N.Y., institute of Radio Engineers, 1961. 323 p.

(A64--I 0228)
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" It is suggested that present search protocols be altered to

search the microwave portions of the electromagnetic spec_um

for ttansmJsslon not speciRca|ly beamed at Earth but intended

for laal purposes, e. g., defense or normal commerc/al communica-

tions. The "adds" far finding intelligent life are good, from

statistical viewpoint.

373

EVIDENCE OF THE EXISTENCE OF UFE ON MARS.

W. M. Sinton

In: W. Morgenthaler, ed. ADVANCES IN THE ASTRONAUTICAL

SCIENCES, Vat. 15, pt. 7: Recent Astr_. Data on Mars aml Evl-

dences of Life. p. 543--551. Prnc. of the AAS Syrup. on The Ex-

ploration of Mars, Denver, Colo., June 6-7, 1963.

(A64--10167)

The observational evidence that bears on the supposed existence

of vegetation in the dark regions of the planet Mars is discussed.

Perhaps the oldest evidence which is sometimes cited is that the

dark areas are green. In truth, these areas may not be green.

The oldest valid evidence is the marked seasonal intensity varia-

tion of the dark regions. Another line of evidence follows from

the fallure of the dark areas to be covered up as a resuh of the

dust storms. Recently, it has been found that the polarization

properties of the dark regions vary regularly with the season,

and from this variation it is concluded that the microscopic char-

actor of tim dark material varies. Recently, too, it was learned

that the characteristic infrared absorptions of organic matter are

present in the dark regions, which observation considerably

strengthens the hypothesis of vegetation. The temperature meas-

urements of Mars are presented because, although they de not

give any direct support to the existence of vegetation, they do

have a bearing on the nature OF the vegetation, if such is present.

From the temperature observations it is concluded that plants

are likely to be like cactus.

374

EXTRATERRESTRIAL INTELLIGENCE AND STELLAR EVOLUTION.

L. Matz.

Presented at the annual meeting of the Institute of Aerospace

Sciences (31st}, N. Y., 1963. 9 p.

(Preprint paper 63-49.)

(A6,_-11576)

Discussion of the existence of life OF u high order of intelligence

in our galaxy. An attempt is made to estimate the number of

stars expected to have a retinue of planets, one or more of which

can support life. The stellar luminosity function is used to obtain

an order of magnitude estimate of the number of planets there

are in the disk of our galaxy (the nucleus is excluded) that prob-

ably have life of a highly developed form. The influence that

stellar evolution has on the way in which higher forms of llfe

evolve is investigated. It is concluded that life of some sort is

the rule rather than the exception in our galaxy.

1963
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EXTRATERRESTRIAL INTELUGENT LIFE AND INTERSTEUJLR COM-

MUNICATION: AN INFORMAL DISCUSStON.

J. P. T. Pearman, Natiomal Academy of Sclancec -Natinnal Re-

search Council, Space Science Board, Wash., D. C.}

In: A. G. W. Cameron, ud. IN11WSTEUJU2 COMMUNICATION, p.

287--293. N. Y., W. A. Benjamin, Inc., 1963.

From consldaratlon of the prospeds for tim existence of

societies in our galaxy and the problems involved b establishing

cem_---.jn._.c_ion _ .'he.--.., _ _s w.-=_ch_d ..'hat, :'f .'he mum

tic values of communicative lifetime are chosen, lke nundber of

civilizations becomes 105 to 10' and the distance of the nearest

civilization is estimated at ten to a few humlred lig_ht-years. Tim

use of radio or other electromagnetic signals appears to be

only method accessible for iotorstollar communication. Semlght-

forward detection of "intelligent" transmissions seems to hold

more promise than establishing two-way communication. With

respect to the selection of frequencies, the use of lasers does

not appear to be advantageous over interstellar distances, and,

in the radio spectrum, the region from 10 to 30 Id_ seems to be

preferable for maximizing the signa_-to-noise ratio. The use of

the hydrogen line, however, may ease the frequency search prob-

lem. (I.A.A.)

376

EXTRATERRESTRIAL LIFE.

A.I. Op._
h-, Akad Nouk SSSR, Set g_4. {M_cow) _8:1, 1963. p. 3--8.

Transl. by JPRS, Apr. 4, 1963.

(JPRS--18538; AD63-21498)

The possibility of e_al llfe on Mars is dlscu,_l_cl. This

discussion begins with the conjecture that Mars once lind a

hydrosphere and an atmospl_re. Thus, the ovoluton of organic

matter and ar;gln of life on this planet may have occurred in a

similar fashion to that on Earth. However, _ physical com4i-

tions on Mars gradually came to differ sharply from those on

Earth. The physical conditions now prevailing on Mars suggest

that the only riving organisms may be anaerobic mlcro-organisms

whose metabolism functions in the absence of free oxygen. Water

vapor, which is dearly insuff;cieet in the Martian atmusphere,

may condense at night into liquid on top of the "Martian soil"

and thus create a medium in which primitive organisms can

survive.

377

FUTURE RESEARCH Of INTERSTELLAR COMMUNICATION.

A. G. W. Cameron (NASA, Geddard Space Flight Center, Goddard

Inst. for Space Studies, New York, N. Y.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION, p.

309-315. N.Y., W. A. Benjamin, Inc., 1963.

(A64--10241 )

Fields of research that cue contribute in a more direct wuy

to guesses about the nature of extraterrestrial societies are dis-

cussed. The nearest communicative clvillmtinn should be expected

to be about 87 parsecs away (284 llght-years). Far civilizations
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onplanetsnear the very faint stars, which have been proposed

as likely to exist, the laser may be the obvious way of com-

municating, since the signal-to-noise ratio of their optical trans-

missions should be orders of magnitude better than that calculated

for the sun by Schwartz and Townes.

378

THE HISTORY ON THE CONCEPTS ABOUT MARS.

W. Ley

Adv. Astron. Sci., Vol. 15, 1963. p. 435-445. 11 refs.

The evolution of man's ideas and concepts about the planet

Mars is traced from the time of the ancient Greeks to the present.

The fanciful planetary trip concepts of early and i7th century

chroniclers is followed. The astronomical writings which describe

the controversies over the "canals" and the existence of life forms

on Mars are also examined. (Author)

379

INTERSTELLAR COMMUNICATION.

Philip Morrison (Cornell U., Physics Dept., Ithaca, N.Y.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION. p.

249--271. N.Y., W .A. Benjamin, Inc., 1963.

Also in: Philosophical Sac. of Wash., Bulletin, Vol. 16, 1962. p. 58.

(A64-10236)

Communication with interstellar societies more advanced than

ours is discussed. It is suggested that signal beams be mounted at

home, beams of a simple and unmistakable kind, directed pref-

erentially toward those points where we think listeners may

sooner or later arise. The beams should be of a kind best suited

to attract attention, and to carry information over the distance

of galactic space. The frequency suggested is the major spectral

llne in the radio band, the 21-cm emissions from neutral hydrogen

atoms.

380

INTERSTELLAR COMMUNICATION.

B. M. Oliver (Hewlett-Packard Co., Palo Alto, Calif.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION. p.

294-305. N.Y., W. A. Beniamin, Inc., 1963. 14 refs.

(A64--10239)

During this century, while the expectation of finding intelligent

extraterrestrial life has vanished for the rest of our so|ar system,

it has grown enormously for other stellar systems. It is stated

that, if we can signal out to 1,000 light-years for an extremely

long time, our chances of contact are, perhaps, 50%. The micro-

wave region still seems the best at the present state of the art.

It is suggested that we send a repeated series of messages which

constitute a course of instruction--facts about our civilization, our

language, our science, and ourselves. The other race can then

respond with a much more sophisticated initial message, perhaps

one which would indicate some more eMcient means of com-

munication. (I.A.A.)

381

IS COMMUNICATION POSSIBLE WITH INTELLIGENT BEINGS ON

OTHER PLANETS?

I. S. Shklovskiy

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION. p.

5--16. N.Y., Benjamin Inc., 1963.

That there are other planetary systems and that their physical

location may be conducive to life is established from a statistical

viewpoint. Radio communication, nature of signal, signal strength,

and interference are discussed. The question of direction of search

is last to be given attention and is tentatively identified only

as a "high galactic altitude." (G.W.)

382

LIFE ON OTHER PLANETS? (LEBEN AUF ANDEREN STERNEN?).

Joachim Herrmann.

GiJtersloh, Germany, C. Bertelsmann Verlag, 1963. 190 p. (In

German)

(A64-80238)

This is a popular review of man's endeavor to satisfy his

curiosity about his extraterrestrial environment. The author covers

the historical background, speculations on extraterrestrial life,

origin of life, environment on other planets, the moon, other

galaxies, space travel in the future, current status of space flight,

etc. Hazards of space flight are discussed in some detail, e.g.,

weightlessness, cosmic radiation, cabin atmosphere, need for

repairs in space, extreme loneliness, etc. Projecting into the future

suggests the planning of cities on the Moon or Mars, space travel

across galaxies, photon rockets, etc. (Author)

383

IS THERE LIFE ON OTHER WORLDS?

P. Anderson

N.Y., Crowell-Collier Press, 1963. 216 p.

This book includes not only a sober consideration of what

scientists believe to be fact but also carefully culled specimens

of speculation beyond the actual fact by men who have been

thinking hard about the problem of other-life for decades as well

as stimulating speculation by the author himself. (From Foreword

by I. Aslmov)

Contents:

Chapt. 1: Stage Setting. Chapt. 2: Life on Earth. Chapt. 3:

Sisters Under the Sun. Chapt. 4: Beyond the Sun. Chapt. 5: Life

As We Do Not Know It. Chapt. 6: The Appearance of Intelligence.

Chapt. 7: Other Minds. Chapt. B: On the Nature and Origin of

Science. Chapt. 9: Voices from the Stars. Chapt. 10: Tomorrow's

Argosies. Chapt. 11: New Earth.

384

LIFE--A TERRESTRIAL OR COSMIC PRINCIPLE (EIN IRDISCHES ODER

EIN KOSMISCHES PRINZIP).

W. Ports.

Weltraumfahrt, 11:4, 1960-1963. p. 109--110. (In German)'
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UFR IN THE GALAXY.

R. N. Brm_woll

In: A. G. W. Cameron, ed. I_ COMMUNICATION. p.

232--242. N.Y., W. A. Benjamin, Inc., 1963.

The author establishes the concept that other slurs and star

systems have planets and that some of thneo planots are lahoblt-

able. He postulates that llfe thereem is legs advanced Ilion that

of Earth. Radio communlcntion in "the galactic club" is a fact,

but not from intelligent smwca; however, we Ihoild be alorl for

signals. Out OF a discas_km OF tim llfe plumommma, it is

speculatedthat snmclentiyhighlydev_qMnisudlnccom,mmltios
are common but that contadlng them, or its reverse, _ be a

matter of chance. (Author)

386

LONG CHAIN FATTY ACIDS FROM THE ORGUL:IL METEOIWrE.

B. Nagy and M. C. Bitz

Archly. II/ochem. Biophys., 101:2, 1963. p. 240--248.

Long-chase fatty acids were feuncl in two Orcluell meteorite

samples investigated. The carboxylic acids and their esters were

identified by infrared spectroscopy and vapor phase chromatog-

raphy. Sioce these samples were not contaminated during cmaly-

sis, three possible explanations are proposed for their presence.

(I) They could he terrestrial contaminations acqulu_ "when

meteorites passed through the atmosphere, when they bit the

ground, or during museum storage. Holbrook and Orguell me-

teorltes contain the same avwage number of contaminants, yet

Orgueil contains not only even chain fatty acids representing

recent commination, bat odd chain fatty acids possibly of

genic origin from ancient sediments. (2) It is possible lhnt the

fatty acicls are indigenous to the meteorite and are the resuh

OF al_olaglcal processes. However, it seems unlikely that purely

inorganic reactions would produce an arrgy OF carboxylic acids

which contain a relative abundance OF straight chain compounds.

(3) It is possible that these compounds are the result of biological

activity on the meteorite body or bodies. The exact origin of the

fatty acids in the Orgueil meteorite is not known. {A.H.F.)

387

MARS.

N. P. Berbamhov

Moscow, 1963. 63 p. (In Russian)

388

MICROSCOPIC EXTRATERRESTRIAL PARTICLES FROM THE ANTARC-

TIC PENINSULA.

Richard A. Schmldt (NASA Ames Res. Center)

Presented at the Cosmic Dust Conf., N.Y., Nov. 21--22, 1963.

(Supported by NSF)

NASA--TM--X--5n31; N64--22778) OTS $2.60 pk.

While several types of particles were recognized, black, metallic

spherules and yellowish, glassy sphorules were most common.

The metallic spherules ranged from 10 to 170 microns in diameter,

had physical properties generally similar to mggnotite, and were

1963

rich in iron. The glassy spherules ranged from 10 to 300

in diameter, had physical properties s/tailor to various forms of

silica gloss, and were rich in silica. A few glassy sphorules all-

peaced to be akin to tektites. Direct relations of frequency OF

spherule occurrence and annual snow deposit were suggested by

the data, while on inverse relation between snow accumulation

and mean spherule size was discovered. Exceptions to these raiD-

tions were attributable to local and regional topographical and

meteorological olfects. The cumulative rate of deposition of

metallic sphereles was found to be essantlally umlform for the

area of the Antarctic Peninsula Traverse, a_ at individual

stations the rates were divergent became of local factors.

(A_er)

389

MULTIVATOR: A BIOCHEMICAL LABORATORY FOR MARTIAN

EXPERIMENTS.

E. Levinthal, L Hundley and J. Ledncberg

Presented at the Intern. Space Sci. Syrup. (4th) Warsaw, 1963.

17p.

(A63- ! 8968)

Discussion of the basic concepts underlying the Muhivotnc, a

system designed for the detection of signs OF life on Mars. The

general criteria for noting signs of _ on other planets are dis-

cussed, and a method for develaiAng a matrix of the possible

chemical and I_olaglcai properties of living sys_ms that must

be analyzed is outlined. Described ore details of the Muitivator

with which a wide range of blochenu_al experiments are poss_la,

f, arlicularly studies in which a photomubiplim; can be used as an

output transducer. Recent investlgc_ons have centered on phata-

metrlc assays OF fluorescence, such as the dotm_inatlan of the

widely distributed enzyme, phosphatase.

39O

NEGENTROPY AND LIVING SYSTEMS.

H. F. Blum

Science, Vol. 139, 1963. p. 398.

The question OF a deterministic point of view toward llfe

emergence in current literature is discussed. It is hypothesized

that the origin and evolution of living systems, or even the evolu-

tion of organic compounds, must have entailed the accumulation

of a vast amount of negeatyopy. (A.HJ:.)

391

NEW EVIDENCE OF MARTIAN LIFE.

M. H. Brlggs (California Inst. OF Tech., Space Sciences Div., BiD-

science Group, Pasadena)

In: K. W. Gatland, ed. SPACEFLIGHT TODAY.

London, Iliffe Books, Ltd., 1963, p. 223--227. 27 rofs. $6.25.

(A64-80S6S)

Studies of the infrared spectra of Mars demonstrated the pres-

ence of absorption bands probably due to organic compounds.

These absorptions are characteristic of the spectra from the dark

areas OF the surface. This evidence poiats to the existence of

complex organic substances in these areas of Mars. Absorptions

which ore typical OF carbohydrate molecules were found in the
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spetrum of a lichen and algae. The presence of this type of plants

on Mars would provide an explanation of the negative results

of chlorophyll. Although these studies do not demonstrate con-

clusiveiy the existence of life on the surface of Mars, they make

it appear very likely.

392

ORGANIC EXTRACTS OF SOME CARBONACEOUS METEORITES.

M. H. Briggs

In: LIFE SCIENCES, Vol. 1, 1963. p. 63--68.

Three approaches have been taken to determine whether ma-

terials of biological yet extraterrestrial origin can be detected in

meteorites: (1) examination of the morphology of organic micro-

structures contained within meteorites, which has not produced

any conclusive evidence either way; (2) culturing of viable

micro-organisms within sterile meteorite samples, for which the

reported successes can probably be explained by terrestrial con-

tamination; and (3) chemical analysis of organic substances ex-

tracted from carbonaceous chondrites, which has revealed the

presence of many compounds typical of terrestrial organisms but

not necessarily of biogenic origin. Polarimetric studies failed to

detect any optical activity; this result is indicative of an abiogenic

origin for the organic compounds. (A.N.F.)

393

OUR GAMBLE IN SPACE--THE SEARCH FOR LIFE.

N. J. Berrill

Atlantic, 212:2, 1963. p. 135--50.

NASA is developing a program to search for extraterrestrial

life, which includes instrumentation of planetary probes and

also a small recoverable satellite for conducting bloscience space

experiments. The scientific question at stake is the most challeng-

ing in western thought for 300 years, leading to new levels of

discussion on the meaning and nature of llfe. Are we the in-

evitable consequence of chemical development on Earth? Martian

microbes would sumce to prove the point. Life, as we know it,

is based on carbon and can exist in an active state only when

incorporated in liquid H20. The Earth, Venus, and Mars lie in

the zone of the solar system where liquid H20 may exist. Evidence

from Mariner II, however, indicates that the Venus environment

is out of bounds fur any kind of life. Mars shows seasonal

changes suggestive of life. Will life on Mars, if present, follow the

evolutionary sequences of Earth with the same chemical patterns,

genetic codes, and sex development? Gulliver will be our first

life probe intended to determine if there are microbes on Mars.

Moon dust sampling may reveal evidences of former life preserved

unchanged. We look for communications from outer space and

look to Mars for further signs of life. (A.H.F.)

394

OUTLOOK REGARDING INTERSTELLAR COMMUNICATION.

Philip Morrison (Cornell U., Ithaca, N.Y.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION. p.

316--317. N. Y., W. A. Benjamin, Inc., 1963.

(A64_-10242)

The first success can be looked to within the years 1964--1966,

when a Mars soft-landed instrument probe should be able to

settle the issue of whether life exists on that planet. If the

answer is yes, the next stage is to see whether or not that form

of llfe has independent origin from that of the Earth. If this

answer is also affirmative, it will transform the opinion that life

is probable from a mere opinion to a statistic. Analogous work

directed at the other uncertain factors, from searches for dark

stellar companions to historical investigations of the drive to

technical competency, ought to replace the speculative nature

of current investigations of the field. (hA.A.)

395

PERSPECTIVES FOR THE DEVELOPMENT OF EXOBIOLOGY.

A. A. Imshenetskiy

In: LIFE SCIENCES AND SPACE RESEARCH

Intern. Space Sci. Syrup. (3rd), Wash., D.C., 1962 p. 1--15. Amster-

dam, North-Holland Pub. Co., 1963. 20 refs.

(A6_-23080)

A general discussion of the methods used and assumptions

made in exobiology is presented. The problems involved in de-

tecting extraterrestrial llfe are considered in terms of biochemical

analyses, microbiological studies of meteorites, the possible

physiology of extraterrestrial organisms, and the methods of de-

tection of such organisms. The effects of cosmic factors on micro-

organisms are outlined, including low and high temperatures,

vacuum, and radiation. The necessity of sterilizing space vehicles

is briefly considered.

396

THE PROBLEM OF LIFE IN THE UNIVERSE AND THE MODE OF

STAR FORMATION.

Su-Shu Huang (NASA, Goddard Space Flight Center, Greenbelt,

Md.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION. p.

89--92.

N.Y., W. A. Beniamin, Inc., 1963.

Also In: Astron. Sac. of the Pacific Meeting

San Francisco, Calif., Jan. 1959.

(A64_10216)

General conclusions concerning the occurrence of life in the

universe are presented. The prediction is warranted that, out of

42 known stars (including the Sun) within 5 parsecs from us, only

three stars have a good chance for supporting advanced living

beings on their planets, if such planets exist. The problem of

the occurrence of life in the universe reduces to the problem of dis-

covering whether simple main sequence F, G, and K stars possess

planets. Three arguments are presented for believing that the

formation of planets around stars is a common phenomenon.

It is predicted that nearly all single stars of the main sequence

below F5 and, perhaps, above KS, have a fair chance of sup-

porting life on their planets; therefore life should be a common

phenomenon in the universe.

4O
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PROBLEMS Of TRANSMISSION IN INTERSTELLAR COMMUNICATION.

SLI-SHU HUANG (NASA, Goddard Space Flight Center, Gmenbeh,

Maryland)

In: A. G. W. Cameron, ltd. INTigLSTEUJUE COMMUNICATION.

p. 201--206.

N. Y., W. A. Benjamin, Inc., 1963.

(Atkl--10231)

It is stated that beings who are transmi_h_ signals to otluw
worms, in order to increase their dlances of coatadb_ civiliza-

tlons in other worms, mast divide the antenna time and beam

the signals successively to oii stars which are within their reach

and which are believed to be able to support life of an ad-

vanced form. S/nce our present technology is porbaps inferior

to that of others who can communicato with us, it is suggested

that our transmitting station should be used solely, at least

for the next hundred years or so, for making responses to some

intelligent messages from interstellar space that hove been de-

tooted. (I.A.A.)

398

PROBLEMS IN THE DESIGN Of UNMANNED SPACECRAFT FOR

PLANETARY AND INTERPLANETARY EXPLORATION.

James R. Miles, Sr. (N. Y., last. of the Aerospace Sciences)

Presented at the IAS 31st Annual Meeting, New York, Jan. 21--

23, 1963.

(IAS Paper--63--36) IAS: $0.SO members, $1.00 nonmembers

(N63--121_P0)

Problems in the design of spacecraft for interplanetary journeys,

for making scinatitk observations en route and at the destinations,

are discussed in relation to the present technology and advances

needed. Topics mentioned indude: biological sterilization and its

effects upon spacecraft hardware; midcourse maneuvers; capsule

ejection, entry, landing, and deployment; power requirements,

thermal control, and communications. (Author)

399

PROJECT OZMA.

Frank D. Drake (Natl. Radio Astron. Obs., Green Bank, W. Va.)

In: A. G. W. Cameron, ed. INTERSTEUAR COMMUNICATION.

p. 176--177.

N.Y., W. A. Benjamin, Inc., 1963.

The first systematic, higlwse_ search for manifestations

of extraterrestrial intelligent Ere are described. Tau Ceti and

Epsilan Eridani were chosen as subjects because they are the near-

est single sunlikn stars observable from the telescope site. Pre-

liminary observations discovered no signals of extratem_lyial

origin, bat radio frequencies still crppegr to offer the greatest

hope for success. (Author)

4OO

RADIO SIGNALS FROM OTHER PLANETS.

R. N. Brocewell (Stanford U.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION.

p. 199--200.

N.Y., W. A. Benjamin, Inc., 1963.

Also In: IRE Proc., Vol. 50, 1962. p 135.

(A64-10230)

1963

The most suitable microwave frequency to be searched f_r in-

telEgent signals from arbor planets is considered. No case has

been made for avoiding 1,420 Mc. There are, however, reasons

for not using 1,420 Mc or other microwave frequencies, if the dis-

tance to the nearest community more advanced than our own is

100 llght-years mthec than the 10 light-years investigated by

ProiestOzma.

401

RADIOASTRONOMY AND COMMUNICATION THROUGH SPACE.

E. Purcell

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATIONS.

p. 121--143.

N.Y., W. A. Beajomin, Inc., 1963.

The contributions to knowledge of distant galaxies by radio-

astronomy are reviewed and fcdlawed by a discussion of modes

of travel beyond the solar system. After accepting that there are

other habitablo non, solar pianuts, the author discusses tmnsmls-

siam of coded messages and the analysis of messages received,

and suggests that a sequence of prime numbers be both sent and

listened for over the period of centuries, nat fiscal yeews. (Author)

402

SEARCHING FOR INTERSTELLAR COMMUNICATIONS.

G. Cocceni and P. Morrison

In: A. G. W. Cameron, nd. INTERSTELLAR COMMUNICATIONS.

p. 160--164.

N.Y, W. A. Benjamin, Inc., 1963,

The optimum channels on which to receive interstellar messages

are given as that rodin band from 1 to 104 mc, with 1420 mc/sec

as the most promising. Power demands of the source and signal

location and bemdwiclth are seen as presenting no reed problem.

It is postu|uted that any signal wiU be pulse-modulatml, will

continue for 10 years or more and will then repeat. Four systems

are suggested as passible sources : Tau Cetl, 02 Erldnal, Eps/lan

Erlduel, and Epsilon Indi. (J.W.)

4O3

THE SIZE Of HABITABLE PLANETS.

Su-Shu Honng (NASA, Goddard Space Flight Center, Greenbelt,

Mcl.)
In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION.

p. 102--106.

N.Y., W. A. Benjamin, Inc., 1963.

Also In: Publ. Astron, Sac. of the Pac/fic, Vol. 72, 1960. p. 489.

(A64-10219)

The conditions for habitability and size of planets are dis-

cussed. The tentative conclusion is reached that a habitable planet

will have a radius lying between 1000 and 20 000 kin. This is

a generous estimate, as this range includes the Moon and Mercury,

both of which are known to be uninhabitable. The suggestion has

recently been advanced that the rote of biological evolution on a

planet may increase with its surface area, if other condi_ans are

equal.
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404

SOME RESULTS OF COMPARISON OF CARBONACEOUS CHON-

DRITE BITUMENS WITH BITUMENS OF TERRESTRIAL ROCKS.

(NEKOTORYYE RESUL'TATY SRAVNENIYA BITUMOV UGLISTYKH

KHONDRITOV S BITUMAMI GORNYKH POROD).

G. P. Vdovykin

Meteoritika, Akad. Nauk S.S.S.R., No. 23, 1963. p. 56-61. 21 refs.

(In Russian)

Specimens of the chondrites Groznaya and Mighei, as well as

samples of serpentinite, ozocerite, and clay shale were analyzed,

and their chemical compositions determined and compared. It

was established that the composition of chondrite bitumens

strikingly resembles that of serpentinite and, to a lesser degree,

that of ozocerite and clay shale. The results confirm the findings

of other authors and appear to prove that under conditions of

low temperature (below 400 ° C) and increased pressure (300 atm),

organic compounds containing oxygen can be obtained. It is

possible that the primordial organic compounds of our planet

originated in a similar way and later evolved into complex

organic groups. (S.T.L.)

405

THE SOLAR SYSTEM AND EXTRATERRESTRIAL LIFE.

R. Berger

In: ADVANCES IN THE ASTRONAUTICAL SCIENCES, Vol. 13.

p. 649--665.

North Hollywood, Calif., Western Periodicals Co., 1963.

Paper presented at A.A.S. 9th Ann. Meet., Interplanet. Missions

Conf., Los Angeles, Calif. Jan. 15--17, 1963.

(63--23877)

A discussion is presented of the current experimental results,

opinion and speculation in research on the problem of extra-

terrestrial life. Ideas on chemical and prebiological evolution in

space are connected with the origin of life. The planets are

examined for a potential environment of life forms. Also, the

evidence in meteorites is analyzed. In addition, such areas as

environmental limitations of extraterrestrial life, panspermia and

life detectors are included. (S.T.L.)

406

SPACE CHEMISTRY.

Paul W. Merrill

Ann Arbor, Univ. of Mich. Press, 1963. 163 p.

Some chemical evidence supporting a positive view of the

existence of some form of life on Mars has been obtained. Spectro-

scopic observations reveal bands of a CH radical of organic

molecules. This would support the view that organic molecules

are produced in localized regions and that some sort of life_-

vegetation or even possibly bacteria would be capable of doing

this. (E.C.)

407

SPACEFLIGHT TODAY.

K. W. Gatland, ed.

London, Iliffe Books, Ltd., 1963. 254 p. $6.25.

(A64--80532)

I

The monograph contains several articles treating various prob.

lems affecting astronautical development. Articles pertinent to

aerospace medicine and space exploration (e.g., weightlessness,

radiation, meteoroids, extraterrestrial life) .are abstracted

separately.

408

STELLAR LIFE ZONES.

A. G. W. Cameron (NASA. Goddard Space Flight Center, Goddard

Inst. for Space Studies, New York, N.Y.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION,

p. 107--110.

N.Y., W. A. Benjamin, Inc., 1963.

(A64--10220)

A discussion is presented of the invalidity for the solar system

of Huang's assumption that the probability of finding a planet in

any position near a star is proportional either to the element of

area on the orbital plane or to the element of volume in space.

The conclusion is reached that all single stars in space (except

those with very low heavy.element contents) have a life zone con-

taining an average of about 1.4 planets of undetermined size.

Huang suggested that the best probability for finding life in a

stellar system within 5 parsecs would be in the Epsilon Eridani and

Tau Ceti systems. But there are about 26 other single stars of

smaller mass within this distance, each of which should have a

comparable probability of having a life-supporting planet accord-

ing to the present analysis.

409

STERILIZING UNMANNED SPACECRAFT.

L. D. Jaffe

Astronautics Aerospace Eng., 1:7, 1963. p. 22--29. 22 refs.

(A63--20266)

The engineering problems involved in spacecraft sterilization

for unmanned space exploration are examined in terms of the con-

tamination of another planet with Earth organisms. Various

aspects of sterilization are discussed, including ablation, impact

on the planetary surface, use of the space environment (radiation

and temperature), gas and liquid sterilization, and heat. Aseptic

procedures for the assembly of previously sterilized spacecraft

components or subassemblies are suggested, as are the possibilities

of subsequent recontaminatian. Conflicts with the sterility require-

ment, such as the need far late calibration and adjustment of

equipment, are explained. The probability of introducing a viable

organism into the atmosphere of Venus or Mars should be held to

104 , and techniques for accomplishing this are discussed. The fol-

lowing general propositions are made: (1) for Mars orbiters, sterili-

zation should be required; (2) for Mars and Venus flyby spacecraft,

Venus orbiters, and the last stage of launch vehicles, sterilization

should be used, or traiectories should be controlled to ensure not

over 10 -4 probability of hitting Mars and 10 -1 probability of hitting

Venus; and (3) lunar-flight sterilization does not appear to be

essential.
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4L0

THE STRUCTURE AND FUNCTION OF UVlNG MATIIER.

L s. Karpinskaya
Transl. by JPRS of Vopr. F/lasoRi (Problems of Philosophy), 17:8,

1963. p. 104-114. In: PHILOSOPHICAL ASPECTS OF UFIE ON THE

MOLECULAR LEVEL, Nov. 8, 1963. 31 p.

(JPRS-21806; OTS--41107; $1.00, N64--12069)

In order to cast light on the essence of life, discover basic

biological principles, and das_hmlp methods of amtralllng vital

processes, the "entire complex of biological sciences must be

developed in every possible way." One of the most important

problems in this complex is that otF _ _i properties, cl_mi-

cal structure, and physiological functions of proteins, nucleic acids,

and other biologically important compounds. The structuce, evolu-

tion, and function of these compounds are discussed. (Author)

411

WHAT IS ASTROBOTANY?

G. A. Tikhov.

IN: K. W. Gntland, ed., SPACEFLIGHT TODAY. p. 215--222.

London, Iliffe Books, Ltd., 1963. $6.25.

(A64--80528)

Astrobetany is a combination of planetary astronomy and

sp-_ral analysis as applied to the study of plants on earth and

on other planets. Various studies in this area are discussed,

including those on the pesslbi_ of vegetable llfe on Mars and

Venus, and on the newly discovered optic propertins of plants.

The discovery was mode that flowers possess tke property of

emitting radiation or fluorescence as do plants. Moreover it was

found that the fluoresceD, co of plants increases rapidly _ rise

in temperature of the air and does not disappear even when the

temperature drops to several tens of degrees below zero. In all

probability fluorescence enables the plant to generate surplus

warmth and emit it to the environment. On the other hand it

enables the plant in early spring to thaw the snow around it and

emerge onto the surface. The possibility is not excluded that with

the perfection of methods of observation, areas of vegetation

will be discovered on Mars possessing the property of emitting

radiation in red and infrared rays, which permi_ them to with-

stand the sharp changes of temperature during the Martian

day and night. Astrobotonical research suggests that vegetable

life must be fairly widespread throughout the universe and in

addition, possibly animal life, as in principle there is no differeoce

between plants and animals.

412

STUDIES WITH A SIMULATED MARTIAN ENVIRONMENT.

Thomas L. Roberts (Aerospace Med. Div., Brooks AFB, Tnx.)

J. Astronautical Sci., 10:3, fan 1963. p. 65--74. 56 refs.

(A64--10147)

Hypothetical models of the planet Mars, constructed on the basis

of observations and indirect experiments are presented. The

models are used to investigate problems pertaining to atmospheric

and surface features in determining whether Mars offers a has-

pitable environment for terrestrial life. Experiments with these

models indicate that bacteria are able to survive and muhiply in

a simulated Martian environment, and thus the view is encouraged

that llfe exists on Mars.

1963
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TERRESTRIAL AND EXTRA11_RESTRIAL LIFE.

M. H. Briggs (Calif. Inst. of Tush., Binscinnse Group, Pasadena

Cam.)

IN: K. W. Outland, ed. SPACEFLIGHT TODAY.

London, Life Books, Ltd., 1963. 12 rofs. $6.25.

(A64-30530)

The alien inte_ hypothesis for the origin of life on

Earth is discussed. This hypothesis makes the fallowin 9 three

basic assumptions: (1) that intelligent life existed elsewhere in
the universe prior to the beginning of llfe on ecnth, (2) that inter-

planetary flight (travel between two planets) is pessbla and that
the intelligent llfe of the first assumption was capable of making

such journeys, and (3) that lifeless earth was visited by such exthro-

terrestrial intelligences who either deliberately or a_cldentcdly k_t

microbes behind them when they departed. The random forces

of natural selection are all that is required for these organisms

to evolve into the known terrestrial farms of biological com-

plexity. Evidsmce for and against this hypothesis is discussed.

At the moment, the chemical or_ of llfe is the most favored;

but this is largely because it is capable of being investigated

experimentally in the laboratory while others are not. It may be

tbat, if life in the universe is cunsadm_ as a wholo, lifo canld

have arisen on some planets by chemlccd evolution and then

transferred to other planets by metoori_es and intemgent races.

All tloee hypotheses may be correct far the umiversn, but only

one of them can be correct for a particular planet such as Gadh.

(Aerospace MerlJ

414

THE TERRESTRIAL PLANETS.

C. Sagan and W. W. Kellogg

In: L Goldberg, ed. ANNUAL REV. OF ASTRONOMY AND ASTRO-

PHYSICS, Vol. 1. p. 235--266.

Pain Aho, Calif., Annual Review, Inc., 1963.

The most widely accepted interpretation of the wave of

darkening on Mars is the response of vegetation to the in-

creased availability of almospheric water vapor. The demonstra-

tion of the survival or ropllcntion of terrestrial micro-organlsms

in simulated Martian environments is not token as proof of the

existence of life on Mars but it allows a reasonable assumption

that, if terrestrial .micra-organisms can survive on Mars, then

indigenous organisms, evolved on Mars, may be even more ef-

Acinnt in dealing with the apparent rigors of the environment.

(S.C.)

415

WHY LAND ON THE MOON?

R. Jastrow and H. Newnll

Atlantic, 212:2, 1963. p. 41--45.

Moon exploration may help solve one of the classic problems

of science, the origin of the solar system. The moon with no

oceans or atmosphere to destroy the surface may still hold the

key to the origin of life and the probability of other living
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organisms in the universe. If the moon and planets were

formed in the near collision of two stars, then llfe must be very

unusual, possibly unique because space is very empty and colli-

sion between stars extremely rare. If planets were formed as a

natural condensation process in which our sun was born, the

creation of planets must have accompanied the formation of

nearly every star in the universe. Since most of these stars are

expected to have planets around them, there must be many cases

in which size of one of the planets and its distance from the

star are suitable for the development of life in a form somewhat

as we know it. These are the fundamental questions involving

the physical origin of our solar system and its living organisms,

on which a powerful attack can now be made with the aid of

lunar and planetary exploration. (A.H.F.)
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416

SEARCH FOR ORGANIZED ELEMENTS IN CARBONACEOUS

CHONDRITES.

E. Anders, F. W. Fitch

Sc;ence, 138:3548, Dec. 28, 1962. p. 1392--1399.

By means of a systematic search of Orguuil stone, an attempt

is made to canflrm previous reports of occurre_e of _ fol_s

in meteorites. This effort is based on the following generic prop-

ertles of the organized elements: (1) Ruorascence in uh_vinlet

_ght, (2) biolagical staining, (3) inselabiiity in hydroeuorlc acid,

and (4) density less than 2.4 g/crn s. (J.P.L)

417

INTERPRETATION OF MICRO-STRUCTURES IN CARBONACEOUS

METEORITES.

G. Mueller (U. of Concepcia, Concepcio, Chile)

Nature, 196:4858, Dec. 8, 1962. p. 929--932.

An attempt to clarify the controversy concerning the origin

of the microscopic objects within the Orgueil and several other

arbonaceous stones is presented. Additional evidence is provided

from observations under the polarizing microscope of 15 pre-

viously recognized and five new stones with a carbonaceous

phase. It is found that the majority of the structures claimed to

be of organic origin could be readily and quite unequivocally

identified as mineral grains. (E.O.)

418

NEW DATA ON THE NATURE OF ORGANIC COMPOUNDS Of

CARBONACEOUS CHONDRITES (NOVYYE DANNYYE O PRIRODE

ORGANICHESKIKH SOYEDINENII UGLISTYKH KHONDRITOV).

G. P. Vdovykln and N. V. Pomortseva

Geokhhniya, No. 12, Dec. 1962. p. 1106-1107. 9 refs.

(In Russian)

Oxidizing bacteria were introduced into a nutrient solution

¢cmsisting of water and (NH4)2 SO,, Na2HPO, KH_IO_, MgSO,,

and Natl. Specimens of the chondritos Groznaya and Mighel were

used in the experiments. The results obtained demonstrate that

the organic matter extracted from carbonaceous chondrltes is of

primordial nature and was not generated during the extraction

process or produced as a result of the destruction of biogenous

elements. (Author)

419

ON THE AMOUNT OF WATER AVAILABLE IN A FREE STATE ON

MARS.

A. I. Lebedinskiy and G. I. Salana

Sov/et Astron. (AJ), 6:3, Nov.--Dec. 1962. p. 390--397. 11 rof_

Discussed is the amount of water available in the free slate on

the planet Mar_ The estimate was arrived at through two d'r_

ferent approochus: 1 ) from tim c_ree of turbidity of the ahnos-

phere, 2) frmn the rate of evapm_llou of the po&ar ice caps.

Both approaches produced closely agreeing estimates. The tiGck-

hess of the snow or cloud layer in _ polar ice cops is 0.01 g/cn_,

and the total quantity of water in the free state on Mars is 2

10 _ g. Errors are polntod out in the calculations by de Yam

leurs und Jonusley. (S.T.L}

420

THE DISTRIBUTION OF UFE IN THE SOLAR SYSTEM: AN EVALUA-

TION OF THE PRESENT EVIDENCE. APPENDIX--.-RECENT STUDIES

OF LIFE-FORMS IN METEORITES.

Michael H. Brlggs (California Institute of Technology, Jet Propul-

sion Laboratory, Pasadena, Calif.)

Brit. Intorp/anet. Sac., J., Vol. 18, Sept.--Oct., Nov.-Dec. 1962.

p. 431-437. 1.56 refs.

(NASA supported research.)

(A6_-_2_LS8)

Assessment of the current information on the present distribu-

tion of llfe in the solar system, cons;clered before any possible

transfer of terrrestrinl forms by space exploration. From a study

of 156 references it is concluded that Mars is the only other

planet likely to have llfe. On Venus the surface temperature is

probably tan high for llfe, but some primitive organic compounds

may possibly be found in the dense clouds. On the Moon it is

impossible to decide whether any of the terrestrial types of life

could exist. The temperatures are too low on the planets beyond

Mars to give rise to Earth-type polymers, though some radiation-

formed hydrocarbon polymers may occur there.

45



1962

421

AN HISTORIC REPORT ON LIFE IN SPACE: TESLA, MARCONI,

TODD.

C. D. Jackson and R. E. Hohmann

Presented at the 17th Ann. Meeting and Space Flight Exposition,

Los Angeles, Nov. 13-18, 1962.

N.Y. Am. Rocket Sot., 1962. 7 p. 23 refs.

During the years 1899 to 1924, three experimental scientists--

Nikola Tesla, Gaglielmo Marconi, and David Todd (each working

independently)_observed laboratory data and related phenomena

which suggested the possibility that they were monitoring inter-

planetary communications. During the same period, the Russian

theorist Konstantin Tslolkovsky deduced a model of an intelligence

existing independently of terrestrial influence. Tesla, Marconi,

and Todd did not know that they were working with identical

data, nor did they know that these data corroborated, in a

quantitative manner, the theoretical model built by Tsiolkovsky.

The investigations and experimental data of Tesla, Marconi, and

Todd are presented. These data are first assembled in an historical

model (1899 to 1924), then shown to be the natural complement

of a current theoretical model (1959 to 1962), and finally recom-

mended for assembly into a quantitative model according to the

theoretical outline described by Tsialkovsky. (J.P.L.)

422

WHAT WE WANT TO KNOW ABOUT MARS.

P. Moore

New Scientist, 16:312, Nov. 8, 1962. p. 309--311.

Mars presents many problems which remain to be solved. Some

of them can hardly be cleared up without the use of probe

vehicles. Present impressions, based on visual and spectroscopic

studies, indicate an arid world which nevertheless probably sup-

ports llfe of some kind. (Aerospace Med.)

423

BIOASTRONAUTICS.

George B. Smith, Jr., Siegfried J. Gerathewahl, Bo E. Gernandt,

Richard S. Johnston, and Richard S. Young

Presented at Session L of the NASA.University Conf. on the Science

and Technol. of Space Exploration, Chicago, Nov. 1--3, 1962. 36 p.

60 refs.

(NASA--SP--18; N63-11508) GPO: $0.30.

Contents:

1: Environmental Biology. G. B. Smith, Jr. (NASA. Manned

Spacecraft Center) 4 p.; 2: Physiological and Behavioral Sciences.

S. J. Gerathewohl and B. E. Gernandt. (NASA. Ames Research

Center) 15 p. 43 refs.; 3: Bioengineering. Richard S. Johnston

(NASA. Manned Spacecraft Center) 8 p. 1 ref.; 4: Exobiology.

Richard S. Young (NASA. Ames Research Center) 7 p. 16 refs.

424

EXOBIOLOGY.

R. S. Young.

In: NASA-Unlv. Conference on the Science & Technology of Space

Exploration (1st), Chicago, Nov. 1-3, 1962. Proc., Vol. 1, Wash.,

D. C., 1962. p. 423-429. 16 refs.

(NASA--SP-11 )

Exobiology is concerned with the detection and study of extra-

terrestrial life, and its impact on the origin and evolution of 1ife

on Earth and elsewhere in the universe. Three phases of the

exobiology program of the National Aeronautics and Space

Administration (NASA) are described and discussed. These in-

clude: (1) studies on the chemistry of formation of biologically

signicant molecules under conditions that may have prevailed on

the primitive Earth or some other likely planet; (2) the detection

and study of extraterrestrial life, with the first object of study

being the planet Mars, although the Moon, Venus, and Jupiter

are not without biological significance; and (3) laboratory studies

on Earth in which extraterrestrial and primitive environments are

simulated. The NASA program requires highly specialized labora-

tory facilities and personnel particularly in biology, biochemistry,

and organic chemistry. Some of the work is being done in

NASA Laboratories in industry, and in universities throughout the

country.

425

EXOBIOLOGY--A NEW FIELD OF SCIENTIFIC RESEARCH (EKZO-

BIOLOGIYA--NOVAYA OBLAST' NAUCHNYKH ISSLEDOVANIh

A. A. Imshenetskiy

Akademiya Nauk SSSR, Vestnik, Vo|. 32, Nov. 1962. p. 58--63. (in

Russian)

(A63--112_3)

Discussion of some problems associated with the development

of experimental techniques suitable for the investigation of the

existence of life on other planets. Particular attention is given to

possible methods of life detection, and to the effects of space

environment upon living cells.

426

LIFE IN A METEORITE.

D. F. Zigel

Ogonek, No. 47, Nov. 1962. p. 28--29. Transl. into English by

JPRS.

(JPRS--17326; AD--407201 ; N63-12190)

Micro-organisms have been cultured from a specimen of the

Sikhote-Alin' meteorite (the Soviets claiming this is the first time

a living culture has been isolated from a meteorite). The culture

of "meteoritic rods" is similar to cultures of bacteria obtained

from the terrestrial mineral ozocerite. (E.O.)

427

MARINER B TO TEST FOR LIFE ON MARS.

W. Belier

Missiles and Rockets, 11:!5, Oct. 8, 1962. p. 24--25.

NASA scientists have chosen Mars as the target for the

Mariner B experiment, a radioisotope biochemical probe for

extraterrestrial life. The detection apparatus is described, as well

as the method to be used for data col|ection and analysis once

the unmanned probe soft lands on Mars. (S.T.L.)
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SPACE BIOSCIENCES.

art F- Reynaids
A.I.B.S. Bull., 12_, Oct. 5, 1962. p. 49--51.

(N63--! 2836)

The biologists task in space is considered to fall iato three

categories: (1) the search for extraterresirlal life; (2) the attmnpt

to put man into space adequately proteded thllm space hazards

and sustained by a good simulation of his terrestrial environ-

ment; and (3) the exploitation of special features of the space

en._.-on...--ent for _: genera! an=_-;_ of m_unism--em_rcmm,_t

relationships. The first objective is considered to be the most intpor-

tont because of its philosophical implications concerning the

meaning of llfe and man's place in nature. Major developments

required for carrying out these objectives include: the design of

highly reliable flight systems adapted to biological experiments;

the integration of experimental biologists with physicists and engi-

neers to achieve the maximum collection of reliable data; and the

rapid development of biological theory and concept so thcrl experf-

mental design for space biology wiH be more certain of answering

the pertinent questions. (M.P.G.)

429

THE ENVIRONMENT OF THE PLANETS.

William W. Kellogg

Presented at the Space Exploration lecture series, Calif. U.,

Oct. 1-4, 1962 and at Mofh_ r-mid, Anaheml, Los Angekss, and

San D_go. 13 p. 5 rely.

(P--2640; N63--19338)

This review discusses the solar system and tile limltoll_n of

¢_-_._rY-_._.::ns f._:: :=._h _pt=,ca| teJesr_pes, radio telescapes, and

space probes. Also included are studies of Mars and Venus

atmospheres and surfaces and the possibilities of the existence of

life forms on these planets. (N.E.A.)

430

COMMUNICATION: FROM MOLECULES TO MARS.

M. Calvin

A.I.8.S. Bull., 12:5, Oct. 1962. p. 29--44. 75 rofs.

Biochemical evolution on earth and tl_ generatlcm of molecular

compounds which may give _ to terrestrial and exlhraterrestrlal

organisms are discussed. A definition of a living systlml is at-

tempted. Materials known to make a living system, time factors,

starting materiel, energy sources, initial transformations, poly-

merization, generation of order and new information, and the

development of cellular structure are discussed. Various detecting

devices for future assessment of organic matter on the Moon,

Venus, and Mars are described. In the meantime, meteorite

observations serve as a source of such information. Life in other

galactic systems can be explored only statistically. It is suggested

that there must be several terrestrlal-type planets upon which

living systems could have evolved. (A.H.F.)
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431

LIFE ON MARS.

G. V. Levin and A. W. Carrikor

Nudeoeics, 20:10, Oct. 1962. p. 71--72.

Experiment Gulliver, which vnll detect presence of micro-

organisms on the surface of Mars with radioactive tracer tech-

niclues, is described. Samples of Martian soll are iniected into a

radioactive nutrient broth. Detection of radioactive gas evolved

from the broth 'wig constitute evidence of Ir_Fe. _ method of

sompGng and dutection of particles is given. (J.P.L)

432

RADIO SEARCH FOR DISTANT RACES; A SEARCH OF THE ELECTRO-

MAGNETIC SPECTRUM FOR SIGNALS FROM EXTRATERRESTRIAL

INTELLIGENCE CAN NOW BE SERIOUSLY CONSIDERED ON A

PRACTICAL ENGINEERING BASIS.

B. M. Oliver

Intern. Sol. Technul. Vol. 10, Oct. 1962. p. 55--60.

It is now considered unlikely that intelligent ilfe exists else-

where in our solar system. But within some 16 light years are

three stars which might have the kind of planetary systems that

should support IK_ tong enough for intelligent races to mmsrge.

W/thin 1000 light years there are hundreds of thousands of such

stars. Terrestrial technology has reached the stage where an

attempt to lind and contact intelligent-extraterresthrinls can be

undertaken with a reasonable hope for success. If we can use the

optimum transmission frequencies and modes (as any intelligent

race would}, and if we can reach out far enough for a long enough

time, our chances might be as high as 50%. Amomg technically

sophisticated races (those with radio telescopes) scientist semantics

should not raise an insurmountable problem. But the whole thhrg

depends on the longevity and effectiveness of the effort at beth

ends. (Author)

433

SAIUNG IN NEW AND OLD OCEANS.

R. Revella

A.I.B.S. Bull., Oct. 1962. p. 45-47.

It is reasonably certain that, within our own selar system,

primitive forms of life can exist on Mars, and probably Venus.

But the conditions on these and other pkmets of our solar system

are probably ton difl_cuh for intel]igoat, highly devl&atped llfe

such as is known on Earth. if modern theories about the forma-

tion of stars are correct, probably the great majority of stars

have planets around them. There is a chance that, on at least

some of these planets, life began as it did on the Earth, perhaps

two billion years ago. If so, it may have evolved in a beneficent

realm of light and liquid water, and in an atmosphere of oxygen

and nitrogen, to a level perhaps as high, perhaps much higher,

than the highest life as known on Earth. However, even if

intelligent beings exist on the planets of other stars, communica-

tion is almost impossible, because of the distances involved. A

radio message to one of the planets of Beteigeuse or Rigel, which

are among Earth's nearest stellar neighbors, would take several

hundred years to get there, and the reply would require an
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equaltime.Inthepresentstateof civilization,bythetimea
replywasreceived,nooneonEarthwouldknownwhatwassaid
inthefirst place. A radio message from one side of our galaxy

to the other would require 200 thousand years before a reply

could be heard. Also, the biological and sociological problems

involved in sending out a manned spacecraft, which could not

return to earth for 2000 years, are discussed. (hv.L.)

434

SOLAR SYSTEM SCIENCE: 1961 LITERATURE SURVEY, PART III

BOOK NOTES: A SELECTED LIST.

Donna Wilson

Icarus, 1:3, Oct. 1962. p. 286-295. 40 refs.

(NASA Contract NASr--21 (04))

(N63--12581)

Included in this survey are annotated listings of books on

solar system science published in 1961. (hv.L.)

435

PROPERTIES OF THE ORGANIC MICROSTRUCTURES OF SOME

CARBONACEOUS CHONDRITES.

M. H. Briggs

Nature (London), 195:4846. Sept. 15, 1962. p. 1076-1077. 10 refs.

A report is presented on the results of an examination to deter-

mine the nature of organic microstructures in three carbonaceous

chondrites (Mokoia, Murray, and Orgueil). It is concluded that

the meteorite samples examined did not contain anything identi-

fiable as "organized elements." On the other hand, all these

meteorites do contain a variety of microstructures which in certain

features resemble the "organized elements." However, it would

seem that these microstructures are of several types: (a) various

mineral grains; (b) droplets of organic solvent-soluble carbon

compounds, possibly associated with elemental sulfur; and (c)

organic solvent-soluble carbon compounds that perhaps could be

high molecular weight hydrocarbon polymers. At present there is

certainly no convincing evidence for the existence of any material

within carbonaceous chondrites of extraterrestrial, biological

origin. (S.T.L.)

436

INTERPPRETATION OF MICRO-STRUCTURES IN CARBONACEOUS

METEORITES.

G. Mueller (Concepci6n University, Concepci6n, Chile)

In: Umberto Colombo and G. D. Hobson, eds. Advances in Or-

ganic Geochemistry; Proceedings of the First International Meeting

of the Geochemical Society, Organic Geochemical Group, Milan,

Italy, Sept. 10-12, 1962.

Meeting sponsored by the Lombard Branch of the Societ;, Chimica

Italiana, M0ntecatini--Societ;, Generale per I'lndustria Mineraria e

Chimica, and Ente Nazionale Idrocarburi.

Oxford, Pergamon Press, Ltd., 1964. p. !19--140. 16 refs.

(A64--27533)

Discussion of the possible cosmological histories of carbonaceous

meteorites, by analyzing the properties of, and microstructures in,

these meteorites. Evidence for the possible existence of life on

these bodies is discussed briefly in terms of work on the chemistry

m

and petrography of their organic and inorganic phases, and in

further detail based on studies with a polarizing microscope on

the microstructures in samples of 20 carbonaceous chondrites. The

distribution of euhedral crystals, globular or rounded grains,

veinlet fillings and concreting structures, and microfossil-like struc-

tures in these chondrites is examined, and the possible history

of formation of such chondrites is discussed. The results are used

to consider the possibility of biogenesis in carbonaceous

chondrites. (P.K.)

437

MINERALIZED MICROSTRUCTURES IN CARBONACEOUS METE-

ORITES.

Bartholomew Nagy (Fordham University, Dept. of Chemistry, New

York, N.Y.) and George Claus (New York University, Medical

Center, New York, N.Y.).

In: Umberto Colombo and G. D. Hobson, ed. Advances in Organic

Geochemistry; Proceedings of the First International Meeting of

the Geochemical Society, Organic Geochemical Group, Milan, Italy.

Sept 10-12, 1962.

Meeting sponsored by the Lombard Branch of the Societb Chimica

Italiana, Montecatini--Societ;' Generale per I'lndustria Mineraria •

Chimica, and Ente Nazionale Idrocarburi.

Oxford, Pergamon Press, Ltd., 1964. p. 109--114. 32 refs.

(A64--27531)

Analysis of partially mineralized microstructures present in

carbonaceous chondrites, which seem to have carbonaceous resi-

dues exhibiting elaborate morphologies resembling the morphology

of certain terrestrial unicellular organisms. Earlier studies on

carbonaceous meteorites to determine possible extraterrestrial life

are briefly reviewed. A microbiological investigation on "organ-

ized" organic microstructures in these meteorites, to determine the

possibility that they might be remnants of once-living extraterres-

trial organisms, is discussed. The results neither rule out nor

definitely confirm this possibility. (P.K.)

438

BIOLOGY AND FLIGHTS TO OUTER SPACE.

V. Ya. Kop'yev

Nauka h Zhizn', No. 9, Sept. 1962. p. 13--22. Transl. by JPRS.

(JPRS-16766)

A brief description of bacteriological experiments in space is

followed by a discussion of terrestrial contamination possible

from returning probes. Some of the problems mentioned are

microbial parasitism, adaptation, toxin production, and specializa-

tion. The author tacitly assumes that there is no question of

extraterrestrial life forms in those regions subject to exploration.

(E.O.)

439

EXTRATERRESTRIAL LIFE.

R. R. Austin

Spaceflight, Vol. 4, Sept. 1962. p. 176.

The existence of life within the solar system may be inferred

from the gaseous composition of the planetary atmospheres.

Organic molecules but not life would exist on planets with primi-
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rive"typeatmospheres.ThefactthatMarspossessessome02and
more COz argues that some vegetation probably exists and that

the CO__ represents the existence of previous llfe. However, llfo on

Venus may be in the formative stage since cloud cover would

prevent the formation of oxygen by the mechanism of chlorophyll

usage. Oat of 10 _ possible planets, 10 _ plannts probably have

I_. (E.O.)

44O

MICROENVIRONMENTS FOR LIFE ON MARS.

Joshua Ludorberg and Carl Sagan (stanford U. School of MUd.,

Coli.}
Proc. Nat/. Acud. of Sc/., 48.9, Sept. 1962. p. 1473-1475. 22 rofs.

{NASA Grants NsG-41--60 and NsG--126-61}

(N63--15275)

It has been fairly well determined that soma terrestrial

organisms can survive in purported s_nulatlons of the Martian on-

vironment. Surface temperatures vary from --200°K to 310 ° K.

Seasonal changes in the polar ice cap imply a variation in

availebil_ty of atmospheric water vapor. Substantial moisture

may he frozen in the subsoil. Also, moisture and warmth may

he available through localized geothe_n_l activity. A search for

favorable microbabitats con be made from planetary flyby

vehicles such as the Mariner series. (J.AJ.)

441

SPACECRAFT STERILIZATION: PART n.

A _ Ne,,_ky
Miss//es and Space, 10:.9, Sept. 1962. p. 16--18.

Part II gives examples of specFlic sterilization techniques and

procedures.

442

METEORiTiC HYDROCARBONS AND EXTRATERRESTRIAL UFE.

E. Anders

N. Y. Acad. Scl. Ann., 93:14, Aug. 29, 1962. p. 649-664.

A critical analysis is given of previous work which states that

extraterrestrial rife and blogenic processes exist in the universe.

This sta_meat based on the analyses of mass spectrometric studies

of hydrocarbons found in the Orgu_l meteorite is refuted. The

author compares the peak heights of the mass spectra of butter,

recent earthy sedimnts, and hydrocarbons of _e Orguell mete-

afire, and find little resemblance in general. Other criticisms con-

coming changes in the hydrocarbons of the meteorites by rod'm-

tion, dehydrogenation by sulfur, replicatfon, and nebular formation

ore poiatud out. These criticisms make it impossible to Sklte

amrmativoly that life exists outside the Earth. (E.O.)

443

MOON MAY NOW BE CONTAMINATED.

W. Belier

M/ss/les and Rockets, 11:9, Aug. 27, 1962. p. 24-27.

Man may already have contaminated the Moon, since steriliza-

tion of Lunik 2 and Ranger 4 was incomplete. Hitchhiking micro-

organisms in rocket fuel and sealed components may have been

1962

released alive onto the lunar surface and may be proliferating

there in the inr_r subsurface--possibly mining man's hop* of

exploring a virgin Moon. Other subjects covered include: (1)

theories of lunar origin, development, and characteristics; (2) four

theories of possible llfe on the Moon; (3) the posslbiGly that

Apollo astronauts may become carriers of lunar mlcro-organisms;

and (4) data expected to he famished by Ranger 5 and Surveyor

flights. (Author)

444

LIFELIKE FORMS IN METEORITES.

H. C. Urey

Se/ence, 137:3530, Aug. 24, 1962. p. 623-624, 626, and 628.

At a meeting held May 1, 1962 at the New York Academy of

Sciences a group of papers were presented dealing with the

organized elements which were observed in carbonaceous chon-

dritos. It is doubtful that a condasion that these compounds and

fossil-llke objects either are, or are not, valid evidence for extra-

terres_ial life can be drawn at the present time, although the

evidence for extraterrestrial llfe is bett_ now than it m

The opinions expressed by the microbiologists and mlcropaleo_

tOLOgiSIS are iodeed very impressive, tf it ctm be shown fhot

these hydrocarbcms and the "organized el4_mts" are the residue

of living organisms indigenous to the carbonaceous chondrltes,

this would be the most interesting and indeed astounding fact

of all _ study in recent years. (A.H.F.)

445

CONSIDERATIONS ON COMMUNICATION WITH INTEUJGENT

LIFE IN OUTER SPACE.

Morris Handelsman. 1962. 16 p. 42 refs.

Presented at the Western Electronic Show and Cony., Los Angeles,

Aug. 21--24, 1962. Sponsored by Western Electronic Manufacturers

Assoc. and Inst. of Radio Engineers.

(WESCON Paper 4.4 Available from Wectem Poriodicals Co.,

13000 Raymer St., N. Hollywood, Calif.

(N62--I 7801 )

The subject of communication with intelligent llfe in outer space

is examined for the technical and economic aspects of a continuing

search for electromagnetic signals of this type. the criteria estah-

lishud for the hinds of stars most libeiy to ha, llfe-bearing

planets is reviewed along with the probabilities involved. An

estimate is made of the ins_rumeatatlon and facilities required for

a search program with variable parameters such as star range,

number of stars searched, equipment sensitivity, monitored fre-

queecy hands, and search time. It is assumed that the most likely

star classes are examined starting first with those within a nearby

radius of 10 light years and progressively increasing the range to

thousands of light years. The recommended frequency band for

search from earth is from 1000 to 10000 mc/s depending on the

background noise and atmospheric limitations. However, use of

space platforms affords possibilities for search in frequency bands

normally denied to Enrth-basecl sensors. (Author)

49



1962

446

COMMUNICATION WITH EXTRATERRESTRIAL INTELLIGENCE.

P. Rosenberg

Aerospace Eng., 21:8, Aug. 1962. p. 68-69.

A general statement of the purposes, possible techniques, and

problems of interstellar communications is presented. The probable

existence of other planets with suitable environmental conditions

for life has been determined statistically. Frequencies between

1000 and 10000 mc/sec would seem to be optimum carr_s of

extraterrestrial signals because of minimum noise from galactic

or terrestrial sources. Project Ozma is presently seeking signals

from Sohype stars. The recognition of extraterrestrial signals

and time lag between propagation and reception are major

problems, as well as actual communication between our civiliza-

tion and other more highly developed civilizations. The necessity

of this project has not yet been universally recognized and ac-

cepted by scientists. (E.O.)

447

IS THERE LIFE ELSEWHERE IN THE UNIVERSE?

J. D. Bernal

Sc_. Cult. (Calcutta), 28:8, Aug. 1962. p. 356--357.

Claims have been made that small bodies buried in meteorites

similar in size and shape to simple algae were actual remains

of organisms that evolved on some object in outer space. Some

scientists maintain that these are not organic bodies but small

concretions of minerals such as iron oxide or sulfur. Others say

that the objects are contaminants, terrestrial organisms that

entered the meteorites after they fell. Upon analysis the socalled

carbonaceous meteorites showed a 10% water content, an unusual

fact since no asteroid between Mars and Jupiter is considered

large enough to hold liquid water on its surface. It is postulated

that the water is beneath the surface, but no one has accepted

the idea of an underground origin of life. An alternative hypothe-

sis is that these organisms actually originated on the Earth, were

carried to the Moon along with the water stirred up by the

attraction when the Moon joined the Earth, and then were knocked

off at a later date and returned to Earth. (Author)
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SPACECRAFT STERILIZATION: PART I.

A. M. Nowitzky

Missiles and Space, 10:9, Aug. 1962. p. 16-17, 20 refs.

Spacecraft biological sterility for extraterrestrial-impact vehicles

is discussed. Procedures and mission compatibility are tested.

J.P.L.)

450

BIOLOGY IN SPACE.

N. H. Horowitz

Federation Proc., 21:4, July--Aug. 1962. p. 687--691.

Biology is involved in the national space program in three prin-

cipal areas: (1) in the man-in-space effort; (2) in the investiga-

tion of the biological effects of the space environment; and (3)

in the search for extraterrestrial life. Mars, and possibly Venus,

is sufficiently similar to the Earth to provide a test of the idea

that life arises wherever conditions exist for the synthesis and

evolution of organic compounds. Experiments (ultraviolet and

infrared spectroscopy of surface atmospheres, landing vehicle ex-

periments with television photography, microscopy, etc.) cur-

rently considered for investigating the biology of Mars are dis-

cussed. Sterilization of all spacecraft landing on the Moon or

planets and the possibility of back-contamination are reviewed,

along with the evidence for possible life in meteorites.

451

PROCEEDINGS OF THE CONFERENCE ON SPACECRAFT STERILIZA-

TION. HELD UNDER THE AUSPICES OF THE NASA BIOSClENCES

PROGRAM, WASHINGTON, D.C., July 9, 1962.

F. H. Quimby, ed.

NASA, Wash., D.C., Dec. 1962. 101 p.

(NASA--TN--D--1357; N63--10793) OTS: $2.50

The information presented is essentially a transcript of the

discussions, with editing kept to a minimum in the interest of

preserving the individual contributions of the participants. Recom-

mendations of the participants for research and development are

appended.

THE NATURE AND ORIGIN OF METEORITE ORGANIC MATTER.

M. H. Briggs

Sol. Cult. (Calcutta), 28:8, Aug. 1962. p. 357--360. Also in:

Victoria U., Wellington, New Zealand. 9 p. 31 refs.

(N62--15487)

The presence of organic compounds of extraterrestrial origin

in some meteorites is now well established. However, neither

the mere presence of these compounds nor their chemical nature

is sufficient evidence of a biological origin. The small organic

microstructures of the meteorites, while showing some features in

common with microfossils, are probably also abiogenic. Their

definite identification, however, presents an extremely complex

problem. (Author)

452

ALONE IN THE UNIVERSE?

John W. MacVey

Spaceflight, 4:4, July 1962. p. 125-127.

On Earth, llfe is based essentially on the common elements

oxygen and carbon, but this need not necessarily be the case on

alien planets orbiting remote stars. We might envisualize, for

example, a world where the air is predominantly hydrogen perox-

ide vapor which breathed by animals could be reduced to oxygen

and water--or one with fluorine being inhaled by living creatures

with leathery, unpleasant skin. Nightmarish perhaps--but pos-

sible. (J.W.)
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THE CHALLENGE OF THE UNIVERSE.

A. Hynuck, and N. Anderson

N.Y., SchoJastk Book Services, July 1962. 144 p.

A general astronomy of the universe, solar systems, galaxies,

satellltes, orbits, space station, gmvlty and right is presetlded.

The moon's gravitational force, 0.16 that of Earth, is muck too

feeble to keep an atmosphere; without an atmosphere there can

only be a lifeless workL In regard to the pinnnts, the ross of tlbo

original material determines its surface gravity and thus its

ability to bold atmospheric gases, and the distance from the sun

determines the amount of radicmt energy the planet receives.

These two factors determine the kind of chemical reactions that can

take place, whereas the chemistry of the planet determines

whether or not life is possibla. Venus and Earth, similar in original

chemical composition, have devekqxDcl alang sepmoto pathways.

Since Venus receives more ultraviolet light than Emth, no life has

developed there. Mars, smaller than Earth, con hold only o thin

atmosphere and has on average temperature slightly above

freezing, yet organic material and probably elementary life forms

exist there. This leads to the bellef that llfe may exist elsewhere.

The evidence is overwhelming that such llfe is based on the sam

physical and chemical ¢ond_tlons as llfe on Earth. (A.H.F.)

454

CORRESPONDENCE: ETHICS AND SPACE TRAVEL

E. C. Miner

Spaceflight, VoL 4, July 1962. p. 139.

W_ the o prior; nssumpfion that intel_gent extraterrestrial life

may exist, three statements of ethical conduct are urged for dis-

cuss;on and adaptlon. No contact would be made with

life not possessing spaceflight capability. No sedariae or bol-

iigerent views or acts would be made without common understand-

ing. No artifact or speclmefl not within the tecimical competence

of both parties would be exchanged. (F-O.)

455

FEASIBILITY OF LABORATORY STUDIES CONCERNING LIFE ON

VENUS.

C. A. Schindler, T. L Roberts and E. S. Wynne

Aerospace Med., Vol. 33, July 1962. p. 859--861.

Studies on the survival of terrestrial forms of llfe under slnm-

lated Venuslun conditions apperMr unfeasible and untimely.

Present knowledge is based un astronomic observotinns, and dis-

tortions and obscurations introduced by the amtosphore of Venus

handicap acquisition of accurate information. Prior to any

Earth-bound laboratory experiment, it is essential to obtain

probably by probe, a three-dimensional map of tompemtore and

moisture on or about Venus, as well as a charach.,rizatioa of

chemical compounds on the surface. Such information would

indicate zones where Jlfe such as known on Earth, might exist.

It is possible lhat forms of llfe completely unlike those on Earth

do exist on Venus; but present day microbiological methodology

would not disclose such life. The very occurrence of such

would necessitate a redefinition of the term. Therefore, if the

1962

environment of Venus (when it becomes known) eff_llvdy

eliminates organisms similar to those on Earth, then camplas fTom

the planet should be subiestnd to simulated Vonu_cm conditions.

(I.v.L)

456

MICROFOSStLS FROM THE OI_.._UEIL METEORITE.

F. ,. _pr, o
M/c_, 8:3, JAy 1962, p.

Pal!molaglcal treatment of a sample from the OrgmN'_ met_

orlte, e black carbonaceous choe_rlte, yielded new acid-resistant

microfossiis. The ossemblaga does not compare with any of

Cambrian to Recent age. Most of the fussils have some

to unicellular algae with acld-reslstant _ Cae/est/tes

sexangulatus n. gen., n. sp. and ClausisF_boera flssa n. gen., n. sp.

nre described. Recent contaminants, and a very few Crmmcaous

ones, were noted in the residue. (J.P.L)

457

THE CHEMICAL BASIS FOR EVOLUTION.

D. Poretsky

Un/v. Kansas Sc;. Buff., 42 (Suppl.) June 28, 1962. p. 81--97.

As the development of a self_ system is the base

of the evolution of relatively permanent, living organisms, a

review is presented of some physical properties of living system.

Proteins, enzymes, nucleic acid and coding, and energy systems

are discussed. The conditions found on the primitive Earth abont

3000 miR'mtll yeors ago were: moderote tempefotml, o redmcing

atmosphere of woter valpo_ r, methane, ammonia, _ corbom

monoxide among others; no free oxygon; and di#erant types of

energies including ultTavioInt light. The procluctkm of orgal_

compounds under these conditions would _ fomaldehyde,

urea, and amino acids among others. The possible mechanisms

for producing purine, adenine, and pyrlmldines os the bcmes in

nucleic acids are discussed. The origins of the iran_orphyr_

pigments as an olectran transfer system are described in rebllon

to chlarophyll and the re_baso of free oxygen thrmrgh

s/s. Many of the unonswerecl ques_ons of evofatkm are posed

us gvldes to further work and understanding of the dmBkml

basis for evolution. (Ae_qx_ce Mnd.)

458

FURTHER LIFE-FORMS IN THE ORGUEIL METEORITE.

R. PaUk

Nature (London), 194:4833, June 16, 1962. p. 1065.

Crushed, sterile, pawdernd material from the Orgneil n,h.xlto

revealed under the microscope 6 different fllomentovs

which appear similar in form to algae. The various lUameats are

briefly described, but the author v_ms that these strvctur_

may possibly be indigenous to the meteorite. (Author)
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IDENTITY OF ORGANIZED ELEMENTS FROM METEORITES.

P. H. Gregory

Nature (London), 194:4833, June 16, 1962. p. 1065.

From the publication of illustrations of organized structures

from the Orgueil and Ivuna meteorites the author identifies some

of the unknown forms. These appear to be similar to ascospores

and pollen grains. The author urges that the illustrations be

published so that a larger group of specialists can attempt to

identify the structures. (Aerospace Med.)

460

LIFE FORMS IN CARBONACEOUS CHONDR|TES.

R. Pearson

Nature (London), 194:4833, June 16, 1962. p. 1064--1065.

A discussion is presented giving a critical analysis of the identi-

fication and interpretation of pollen-like structures found by pre-

vious workers in meteorites. It is advised that it would be

preferable to prove or disprove the explanation that these

forms are of an earthly origin before postulating more elaborate

theories. (Aerospace Med.)

461

LIFE ON MARS SEEN POSSIBLE.

(No Author)

Sci. News Letter, 81:24, June 16, 1962. p. 378--379.

It is the belief of Dr. Frank Salisbury, Colorado State University,

that the only explanation for many of the observed changes on

Mars is the existence of life. Dr. William Sinton, Johns Hopkins

University, Baltimore, used the 200-inch telescope on top of Mt.

Pa|omar to look at Mars in the light given off by the infrared and

found absorption bands characteristic of organic molecules in

living organisms on Earth. Dr. Salisbury sets forth 5 requirements

for any potential life on Mars, including visibility, ability to with-

stand great daily fluctuations in temperature, and conformity to

certain fundamental principles of ecology, such as the cycling

of elements.

462

PRIMORDIAL ORGANIC CHEMISTRY. !. COMPOUNDS RESULTING

FROM ELECTRON IRRADIATION OF CI_H_.

C. Palm and M. Calvin

.I. Am. Chem. Sot., 84:11, July 5, 1962. p. 2115--2121. 32 refs.

C14 labeled methane, together with a number of other presumed

primordial gases of the Earth's atmosphere, has been subjected to

electron bombardments. The products formed have been examined

by paper chromatography, ion exchange chromatography, mass

spectrometry and ultraviolet light spectrophotometry. A number

of minor molecules have been specifically identified, and urea

has been found as a major component in the absence of added

phosphine; the formation of urea is inhibited by added phosphine.

Most of the products can be accounted for as discrete molecules,

even though they are as yet unidentified. (Author)

p

463

COSMIC MICROBIOLOGY.

N. N. Zhukav-Verezhnikov, h N. Mayskiy, A. P. Pekhov and N. P.

Nefed'yeva

Mikrobiologiya (Moskva), Vol. 30, Jan--June 1962.

p. 665--670. (In Russian; English Summary)

The problems of extraterrestrial microbiology are discussed in

four areas: The activity of terrestrial micro-organlsms under

spacial conditions, the genetic consequences of spacial exposure to

micro-organism, the simplest forms of extraterrestrial life, and

contamination both by terrestrial and extraterrestrial micro-

organisms. Since it is known that terrestrial micro-organisms can

survive under very unfavorable conditions of temperature, pres-

sure, water supply, etc., it may be possible to find life under

more unfavorable conditions. Microbial adaptation to the ac-

tion of radiant energy beyond the atmosphere appears probable.

The inherent hardness of micro-organisms emphasizes the need

for the decontamination of spacial probes. (E.O.)

464

EXPERIMENTAL ORGANIC COSMOCHEMISTRY: THE FORMATION

OF BIOCHEMICAL COMPOUNDS.

J. Or6

In: North American Aviation, Inc., Downey, Calif. Proc. of the

Lunar and Planetary Exploration Colloq., Santa Monica, Calif.

May 23--24, 1962. p. 9--28. 23 refs. (See N63--19478 19--16)

(NASA Grant NsG--257-62 and NSF Grant G--13117)

(N63--19480)

Simple combinations of carbon, nitrogen, oxygen and hydrogen

are important constituents of relatively cool star atmospheres,

interstellar space, comets and cold planetary atmospheres. It is

proposed that intercombination of these species in protoplanotary

bodies leads to the formation of reactive organic compounds

which are the procursors of more complex biochemical molecules.

Model experiments involving the use of such simple compounds

as water, ammonia, hydroxylamlne, hydrazine, hydrogen cyanide,

formaldehyde and acetaldehyde have led to the synthesis of

hydroxy acids, amino acids and amino amides, including g|ycolic

acid, lactic acid, glycine, gJycinamide, alanine, _-alanime, aspartic

acid, valine and lysine: monosaccharides, including ribose and 2-

deoxyibose; purines and pyrimidines, _ncluding adenine, guanine

and uracil; purine intermediates, including 4-aminoimidazole-5-

carboxamide. 4-aminoimidazole-5-carboxamidine and formic acid:

homo-and heteropolypeptides; and other compounds of biological

significance. (Author)

465

SIMPLE VIDICON MICROSCOPY.

G. A. Soften

In: North American Aviation, Inc., Downey, Calif. Proc. of the

Lunar and Planetary Exploration Colloq., Santo Monica, Calif.,

May 23--24, 1962. p. 47-48.

(N63--19478 19--16)

(N63--19483)

While specimens of the Martian soll may be collected by means

of a string probe, for example, there ore still problems of enrich-
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ingothe Sample, transporting it to a microscope slide and trons-

rnlttin9 what is actually observed. A special instrument is being

developed that includes a microscope with an aerosol medlam

of transportation and vldican transmission. (Autl_r)

466

UFE BEYOND THE EARTH.

Carl Sagan

In: USIA Voice of Am. Forum Set. on Space Sci., Jan. 8--May 21,

1962. p. 297--310.

(See N63--23436 24-01) (lecture 20)

(N63--23454)

The interrelated questions of extraterrestrial life and tim origin

of llfe on Earth are considered. A theory of the origin of llfe in

the primitive oceans is reviewed, and the laboratory recreatian

of llfe is regarded as a likely pnss_ility. The primitive environ-

meats of the other planets are expected to have be_n s_milar

to the primitive environment of the Earth. information on the

present atmospheric and surface conditions of Venus, Mars, the

Moon, and the Jovian planets is reviewed and related to the

possibility of existence of life based on organic matter. Tim

existence of llfe based on some other kind of chemistry is beyond

comprehension at present. S_culotlon on extraterrestrial fife haz

been popular aver the years, but the praspect of o_uai experi-

mentation to salve this question belongs to this generation. The

importance of sterilizing the interiors of all space probes in ardor

to prevent contamination of _1 orons with terrestrial

mlcro-organlsms is stressed. (M_O.G.)

467

EFFECTS OF REDUCED OXYGEN TENSION ON VASCULAR PLANTS

IV. WINTER RYE GERMINATION UNDER NEAR-MARTIAN CON-

DITIONS AND IN OTHER NONTERRESTRIAL ENVIRONMENTS.

S. M. Siegel, L. A. Rosen and C. Guirnarro

Proc. Nat. Acnd. Sol. U.S., 48:5, May 15, 1962. p. 725-728. 10

refs.

The germination and early seedling growth of Winter rye can

be supported in a variety of experimental conditions including a

near-Martian atmospheric and temperature condition. This species

requires at most traces of Oxygen in its early stages, and

germinate in atmospheres consisting of argon, CO2, or methane.

Normal-appearing green coleoptiles are produced in argon, CO,

N_O, and "Martian" atmospheres. Exobicdoglcal intpllcotlans are

considered, and it is concluded that complex life forms can be

sustained in planetary environments at least as di(fereut as those

associated with Mars. (Author)

468

CRITICAL REMARKS ON THE ALLEGED PRESENCE OF EXTRA-

TERRESTRIAL MICROORGANISMs IN METEORITES (REMARQUES

CRITIQUES SUR LA PRESENCE SUPPOSEE DE MICROORGANISMES

D'ORIGINE EXTRATERRESTRE DANS LES METEORITES).

G. Deflandre

Campt. Rend., 254:19, May 7, 1962. p. 3405--3407. 4 refs. (in

French)

Claus and Nagy have written about the remains of microscopic

organisms found in stony meteorites. They have estabUshed a
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special classification system f_ them on the nssumqp4km that

the organisms are of extmterrustrial c,_;in. A uik----------------_dexnaine-

tian of several of their preporatiaus, made by crushing, contra-

dicts their opinion. Only rigorous methods applied to the makle 0

of thin sections will be able to demonstrate the existence of

organized elements belonging to extraterrestrial organisms.

469

UFE IN THE UNIVERSE.

A. E. Slotor

Spocenigtt, Vol. 4, May 1962. p_ 88.

An a_ _ _ aga._ the _ of lifo _ a

biological and cusmk phenomenon. It is Suggested that tim

simplest imogionble living molecule must be so large and conqo4i-

catod that its spontaneous appearance is highly improbable even

on a planet where conditions are suitable far llfe. Statistically, the

chance of the correct form of nucleic and molecule needed for

_ slmth_e is only one in 10% v,h;chis bS,_.imal.
However, it is not certain if this would be a rare event or mot

and the possibility exis_ of creat_ a man-mode nucleic acid

molecule. (S.O.)

470

MARINER TO TEST MARS UFE THEORIES.

W. Belier

M/ss/les and Rockets, 10:16, Apr. 16, 1962. p. 31--32.

schedule and plans of the Mariner A, B, and R projects for

the Ry-by of Venus and Mars me discussed. The theories con-

cernlng the properties of llfe to be found on Mars ore reviaw_l.

The types of plants nod certain aspec_ of metabalism of Mart_n

life are discussed, as well as the role of the Mariner projects in

the verification of these theories. {Author)

471

METEORITE RESEARCH.

(No Author)
Eng. and Sol. (Calif. Inst. of Tnch.), 25:7, Apr. 1962. p. 15--16.

Analym of tim chondritos lbruderhelm and Murray sm_Barts

that both meteorites represent an excellent environment for tim

growth of mlcro-organisms. Apparently the peculiar chemistry of

meteorites, in terms of sulphur content, high iron concentration, or

the various oxidation states of heavy metals, stimulates the

activity of certain terrestrial microbes, and even accelerates the

production and accumulation of terrestrial biagenis organic mat-

ter. The organic spectrum of chondrltes strikingly resembles the are

of oxidizing recent marine sediments, but ditl_rs ccms/derably from

any other spectrum obtained from any ancient or recent rocks. Tim

present facts indicate simple terrestrial contamination of these

chondrites---nat biogenic indications of extraterrestrial life. (S.T.L)

472

PLANETARY STUDIES PART IV.

Carl Sagan, K. M. Siegel, M. Eimor, J. L Kulp, R. S. Pogrund, and

G. P. Kulper

The Spectrum, 1:7, Apr. 1962. p. 8--9, 18, 20.

Some of the discussions presented during the Ninth Lunar and

Planetary Exploration Colloquium in Downey, Calif., an Nov. 2,
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1960 are reprinted. The evolution and life-support capabilities of

Venus, Mars, and Jupiter are discussed. (J.P.L.)

473

POSSIBILITIES FOR LIFE IN THE UNIVERSE.

J. Kleczek.

In: Intern. Cong. The Man and Technology in the Nuclear and

Space Age Proc., Milan, Apr. 1962. p. 135--138.

Rome, Associazione Internatianale Uoma hello Spazio, 1963.

(A64--1141S)

The possibility of the existence of life in the universe is dis-

cussed. Included in the discussion are the thermonuclear reactions

that take place deep in the interior of the stars which produce

both the energy and the materials necessary for the formation of

life. The discussion concludes that life cannot exist without the

energy production of the stars.

474

INTERSTELLAR COMMUNICATION.

B. M. Oliver (Hewlett-Packard Co., Polo Alto, Calif.)

Presented at the Institute of Radio Engineers, International Con-

vention, New York, N. Y., Mar. 26-29, 1962.

1962 IRE International Convention Record. Part 8--Communica-

tions Systems; Vehicular Communications, Vol. 10, p. 34-39.

Price of entire volume (170 p.): nonmembers, $5.00.

(A63--12483)

Brief discussion of the problems of interstellar communication.

It is pointed out that the ultimate range of a communication sys-

tem is determined by three factors: (1) the energy radiated per

symbol; (2) the directive gain of the antennas; and (3) the cosmic

and thermal noise. The two likely regions of communication are

believed to be the iR and the optical part of the spectrum, and a

much quieter section in the microwave region. The acquisition

problem involves the difficulties encountered in the time dimension.

Possibilities of communication languages are considered.

475

COMMENTS.

J. D. Bernal

Nature (London), 193:4821, Mar. 24, 1962. p. 1127--1129. 8 refs.

The implications of the observation by Claus and Nagy of what

appeared to be organisms in carbonaceous meteorites are ex-

tremely far-reaching, and we are faced with very serious difficul-

ties in their interpretation. Dimculties realized by Urey (Nature,

London, Vol. 193, No. 4821, Mar. 24, 62, p. 1119--1123) are by

no means the only difficulties; other problems that arise are in-

vestigated. It is concluded that either "life" is a complex of

phenomena which only follow for intrinsic necessity a very narrow

range of chemical reactions, or there is only one sequence of

evolution of life and the forms observed an the meteorites and

on earth are genetically related. The first alternative seems in-

herently improbable but the second strains the imagination as

to how these transfers may have been effected. (S.T.L.)

D

476

COMPLEX ORGANIC MICROSTRUCTURES IN THE MOKOIA ME-

TEORITE.

M. H. Briggs and G. B. Kitto

Nature, Voh 193, Mar. 24, 1962. p. 1126-1127.

(Comments J. D. Bernal, p. 1147--1149, 19 rots.).

(62--6051 )

Results of an experimental investigation of possible life forms

occurring in a carbonaceous chondrite are presented. The me-

teorite is shown to be uncontaminated with terrestrial micro-

organisms, and from the results of experiments similar to those

of Claus and Nagy, it is concluded that the organic components

of the meteorite are of extraterrestrial origin.

477

ORGANIC PARTICLES EMBEDDED IN MINERALS IN THE ORGUEIL

AND IVUNA CARBONACEOUS CHONDRITES.

B. Nagy, G. Claus and D. J. Hennessy

Nature (London), 193:4821, Mar. 24, 1962. p. 1129--1133. 11 rots.

Four types of experiments are described which offer additional

data regarding the nature and formation of the organized ele-

ments, although, undoubtedly, additional experiments must yet be

performed. The experiments seem to indicate that these micro-

scopic particles are fossilized, organic, organized structures, which

are not likely to be minerals, organic artifacts or terrestrial,

microbiological contaminations. It is believed that the organized

elements are microfossils apparently indigenous to the meteorite

parent body. (Author)

478

"ORGANIZED ELEMENTS" in CARBONACEOUS CHONDRITES.

F. Fitch, H. P. Schwarcz and E. Anders

Nature (London), 193:4821, Mar. 24, 1962. p. 1123--1125. 7 refs.

An examination has been made of Orgueil and Ivuna me-

teorite samples which showed spherical and oval particles quite

similar to those illustrated and described by Claus and Nagy, 452,

(Nature (London), Vo]. 192, No. 4803, Nov. 18, 61, pp. 594-596).

Several new observations have been made. It is concluded that

the organized elements of Claus and Nagy are either identical

with troilite globules, sulphur droplets, or hydrocarbon droplets.

or that they are so scarce in the specimens investigated that they

lie below the threshold of detection. (E.O.)

479

ORIGIN OF LIFE-LIKE FORMS IN CARBONACEOUS CHONDRITES.

H. C. Urey

Nature, 193:4821, Mar. 24, 1962. p. 1119--1123.

(62--6053)

Possible extraterrestrial origins for such life forms as may

exist in carbonaceous chondrites are discussed. It is concluded

that the most probable origin would seem to be that the moon

became contaminated temporarily with water and life-forms from

earth early in its history, that these forms have been preserved

there, and that they are now returning to earth. (I.A.A.)
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NUCLEAR CLUES TO THE EARLY HISTORY OF THE SOLAR SYSTEM.

W. A. Fowk,r

Sc/euce, 135:3508, Mar. 23, 1962. p. 1037--1045. 14 rof_

Condensed version publ. as Astron. Sac. Pac. Leaflet No. 411,

Sept. 63.

The present implication of the observed abundances of D', b 4,

U T, Be e, S l°, and B u in terrestrial and _ matter is dis-

cussed. Tim abundances indicate that the synttbesis of these light

nuclei occurred during an intermediate stage in the early h/story

of the solar system. It is contended that the major planets, with

mass 200 times that of the terrestrial planets, were not ap-

preciably affected by the irradiation during the process of forma-

tion, and thus, they should contain deuterium, lithium, berylum,

and boron only in abundances comparable to those in the material

of the sun when it first formed and in the material which then

constituted and still constitutes the interstellar medium, h is

believed these abundances are considerably smaller than those

observed in the earth and the meteorites and considerably smeller

than those expected in the minor planets. Predicted upper Hmits

for the abundances in the interstollar medium and the major

planets relative to the abundances in the terrestrial planets and

the meteorites are _50% for deuterium and _10% for I_thium,

beryllium, and boron.

It is speculated that after the initial reducing conditions for

formation of planntesimals, oxidizing conditions replaced the

reducing conditions. Thus prebintic or even biotic materials could

have been formed in the planetesimols prior to the fornmtion of

the e_rth. (Author)

481

INTERSTELLAR COMMUNICATION ANT) HUMA_ EVOLUTION.

R. Ascher, M. Ascher

Nature, 193:4819, Mar. 10, 1962. p. 940--941.

(At_--10240)

Using extraterrestrial data and models founded on human

evolution, the probability of the existence of extraterrestrial

technical civilizations is studied. (Author)

482

OXYGEN PRODUCTION DURING THE EVOLUTION OF THE EARTH'S

ATMOSPHERE.

Hubertes Strughold and O. L Ritter

Aerospace Mnd., Vol. 33, Mar. 1962. p. 275-278.

The physiological and biological processes of oxygen produc-

tion in the Earth's Primordial atmosphere ore discussed. During

the early stages of the Earth's formation, the Protoatmosphere

contained no oxygen. The initial stuck of oxygen appeared in this

protoatmosphere by a phntolytic process in which the parent mole-

cule was water and the effective agent was solar radiation. Later

on, a biological process, photosynthetic in nature, became im-

portant. It required water and carbon dioxide as parent mole-

cules. Carbon dioxide originated in the protoatmosphere through

the oxidation of methane as soon as some photolytically pro-

duced oxygen was available. The photosynthetic process required
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light energy and chlorophyll as on enzyme. Chlorophyll apparently

existed 1.5 to 2 billion years in the past, perhaps at first in other

forms or as precursors of buctm_| chlorophyll and protuchloro-

phyll as they are known today. The outer planets still have

atmospheres of the primordial type. The atmucpher_ of the

inner planets, Venus and Mars, went through the process of oxi-

dation similarly to that of the Earth; howevor, with different re-

suits due to difforent solar radiation intensi""""_ and different

gravities. Whether or not biak>gical processes have been in-

volved in their atmospheric transformations remains to he ex-

plored on the spot by means of astronautical operations. (I.v.L)

483

ON THE POSSIBLE EXISTENCE OF INTELLIGENT UVING BEINGS

ON OTHER PLANETS.

R. Margaria

Riv. Med. Aeronaut. e Sp. (Rome), 25:1, Jan. Mar. 1962. p. 24-35.

8 refs. (In English)

Also in: R. M. L Baker, Jr., and M. W. Makemson, eds. PRO(;.

XIIth INTERN. ASTRONAUT. CONGRESS, Vol. 11., Washington,

D.C., Oct. 1--7, 1961. Vienna, Springor-Verlag, 1963. p. 556--563.

The possibility of any form of Gfe similar to that on Earth

developing on other planets is extremely rare; it would mean

that identical chemical reactions, in the same order as on earth,

took place, giving rise to the most elementary form of llfe. The

possibility that, from this, superior forms of life developed to

living beings with the same type of intelligence as man, and with

whom we might communicate, is ruled out _sticolly. Evolution

of living beings such as takes place on tim earth is the result of

innumerable mutations that are governed mainly by chance. The

probability of an exact replica of such an event in the history of

ev_',!,..,!.;on r_ny_here e!z¢ "n ._hG univ_r_,e -"s infinitely smog.

(Author)

484

CARBONACEOUS "SNOWFLAKES" AND THE ORIGIN OF LIFE.

P. Morrison

Science, 135:3504, Feb. 23, 1962. p. 663.

The possibility that the intricate "organized elements" found

in same carbonaceous chondrltes are to be interpreted, nat as

microfossils of once-living cells, but as organlc-chemicol analogues

of similarly intricate snow crystals is raised; tests and implications

are discussed. (E.O.)

485

METEORITES ARE A UNIQUE SOURCE OF EXTRATERRESTRIAL

SUBSTANCES.

S. D. Gossner

Natural History, 72:9, Feb. 1962. p. 40--41.

A brief, nontechnical description of meteorites, as yet the only

extraterrestrial substances available for analysis in the laboratory,

is presented. (S.T.L)
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486
AFLECTURESCOVERHOSTOt:LUNARPROBLEMS.
H.M.David

Missiles and Rockets, 10:4, Jan. 22, 1962. p. 28.

Several problems associated with the exploration of the moon

are reviewed. These lectures cover radiation hazards, environ-

mental conditions to be faced by astronauts on the lunar surface,

and the possibilities of finding certain types of life on the moon

and other planets. (J.P.L.)

487

AN AMMONIA-BASED LIFE.

V. A. Firsaff

Discovery (London), 23:1, Jan. 1962. p. 36-42. 7 refs.

The development of inorganic polymers which bear a resem-

blance to organic compounds but have, wholly ar partly, a dif-

ferent chemiml basis has led to speculations of various alternative

life schemes. The presence of ammonia in the atmosphere of the

giant planets has prompted interest in one scheme where liquid

ammonia replaces water as a universal solvent. It is shown that

our processes of digestion rely on hydrolysis and so can be re-

placed by ammonoJysis of the analogue compounds in an

ammono-organic chemistry, and that the same reactions of chemi-

cal degradation which yield energy by oxidation in our system

would be performed in that of ammonia through the agency of

nitrogen. Instead of water and carbon dioxide as final products,

ammonia and cyanogen C*_N2, which is the ammonia analogue of

CO_, would be produced. Equivalent organic compounds in a

nitrogen based life system are given. (Author)

488

LIFE ON MARS.

Clyde Tombaugh

Space World, 2:2, Jan. 1962. p. 36--37, 58, and 61--62.

The conlroverslal question of whether or not life exists on

Mars is discussed. Observations and theories concerning the

planet's atmosphere, surface features, and natural satellites are

related. (J.P.L.)

489

SOME PROBLEMS OF SPACE BIOLOGY (NEKOTORYYE PROBLEMY

KOSMICHESKOY EIOLOGII).

O. G. Gazenko

Vestn. Akad. Nauk S.S.S.R. (Moskva), 32:1, Jan. 1962. p. 30--34.

(In Russian)

Reports on problems of space biology presented at the meeting

of the Department of Biological Sciences, Academy of Science,

USSR, in Moscow on October 3-5, 1961, are reviewed. Biotelem-

etry is discussed in view of its importance in space biology.

(Aerospace Med.)

490

AMINO ACIDS AND SUGARS IN THE BRUDERHEIM AND MURRAY

METEORITE.

E. T. Degens, Matlhias Bajor

Naturwlss., Issue 24, 1962. p. 605--606. (Supported by Am. Chem.

Sac.)

Previously published data encouraged the analysis of a chon-

drlte (Bruderheim fall of 1960) and a carbonaceous chondrite

(Murray, fall of 1950) for their sugar and amino acid spectrum

by means of paper chromatography. In view of the thermal in-

stability of amino acids and sugars, the occurrence of these

compounds in the high temperature chondr]tes suggests that they

apparently have been introduced after the high temperature stage.

Furthermore, the sugar and amino acid spectrum is in many ways

different from that observed in recent and ancient sediment, and

there seems to exist no relationship between total organic carbon

and total amount of amino acids and sugars in the meteorites.

All the listed geochemical criteria in addition to the age of the

chondrites (4.5 billion years) make extraterrestrial organisms

rather unlikely as a source for the identified organic compounds.

More reasonable seems to be an biogenic origin or perhaps a

terrestrial contamination or both factors to account for the

presence of amino acids and sugars in the studied meteorites.

(Author)

491

APPLICATION OF GAS CHROMATOGRAPHY TO THE ANALYSES

OF ORGANIC WATER AND ABSORBED GASES IN THE LUNAR

CRUST.

V. h Oyama, S. P. Vango and E. M. Wilson

ARS J., 32:3, 1962. p. 354-360.

It has been hypothesized that the origin of living systems must

necessarily obtain from preformed substances. These preformed

substances, which are essential for biological processes, would

make the probability of polymerization and subsequent organelle

formation much greater. The organic composition of Earth is

directly associated with life systems, making it difficult to establish

the abiogenic synthesis of our organic deposits. The moon on

the other hand, is a body in which organic residues formed by

an originally reducing atmosphere could well be preserved by

fortuitous loss of hydrosphere and atmosphere and by a pro-

tective layer of meteoric infall. The data obtained by controlled

heating of biogenic material with mineral mixtures is presented.

The application of this technique to a gas chromatograph ap-

paratus being fabricated is discussed. (Author)

492

ASTROBIOLOGY.

F. h Ordway, III, J. P. Gardner and M. R. Sharpe, Jr.

In: BASIC ASTRONAUTICS, p. 244--305. 178 refs.

Englewood Cliffs, N. J., Prentice-Hall, 1962. 587 p.

Since early in 1957 the climate of interest has changed and

the new science of astrobiology has been created. The authors

see several research paths being fonowed at this time, with

emphasis on a deeper understanding of life on Earth as essential
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for, study on extraterrestrial fife. Current research involves:

(1) investigations into llfe's beginnings on Earth to determine

what the terrestrial environment was llke at various stages of

life's development; (2) theoretical studies of llfe _ and

experimental studies of life's reactions to abnormal environmental

conditions are being coordinated in the hope of shedding light

on evolutionary causes and consequences; {3) phlrs_al , chemical

and environmental studies of other planets are being made

coupled with investigations of the interactions of the pla_ts

and their atmospheres with space radiations, imrlldns and aelds,

to cle_ine what the current conditionsare, and what the past
conditions must have been; (4) instrumentatiom is being de-

veloped to search f_ !_.-fe farms c,n odor bea"_s of the Solar

System; and (5) theoretical work is being conducted on the

intriguing question of intelligent llfe beyond the confines of the

Solar System. {Author)

493

ATMOSPHERE AND SURFACE PROPERTIES OF MARS AND VENUS.

E. J. Oplh

Progress in the Astronautical Sciences, Vol. I, 1962. p. 261-342.

97 rots.

Observations of the surface formation on Mars are: orange-

red continents, dark gray maria and polar caps of water, hoar-

frost or snow, which vary with the season. A common interpret_

tion of the maria is the occurrence of a primitive, nonchlorophyfl,

type vegetation. Mountain ranges have not been observed near

the Martian terminator. The Martian _re may consist

mainly of nitrogen and argon. Carbon dioxide has been observed

spectroscopically. Oxygen is practically absent. Water surfaces

are absent except seasonally at the pales.

Optical properties of the surface of Venus are consistent with

a relatively thin scattering gaseous atmosphere, overlying a

cant;nun,s _yer _f c.T_,gds. Ohs_._vud amount of water vapor is

tea small to be condensable. Water is not present on Venus.

The clouds most likely are solid dust, possibly containing surface

carbonates. The bands in the upper haze level correspond to

climactic zones. By spectroscopic observation, hydrocarbons ore

not present in large quantities. (E.C.)

494

BIOASTRONOMY.

F. P. Andrews

Southern Stars, Vol. 19, 1962. p. 155--160.

Factors which influence the creation and development of llfe

in the universe are outlined. Stellar energy is a prime require-

ment but there is a very limited area around any star in which

the amounts of light, heat, and other radiation are suitable for

the formation of organic molecules. Within the solar system,

Venus and Mars delineate the limits of this zone and may be

capable of supporting primitive life. The time factor is very im-

portant since it appears the evolution of llfe require millions of

years, and therefore stable stellar sources of energy to maintain

the biozone. Stars of type F to K and possibly M-type dwarfs

fulfill this requirement. Multiple star systems are not favorable

because of eccentricty of planetary orbits. Intelligent llfe may
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only have appeared on a few thousand planets but it is possible

that primitive llfe is quite extensively distributed. (E.O.)

495

CERTAIN PROBLEMS OF STUDYING AND MASTERING COSMIC

SPACE.

N. M. Sisukyan, V. V. Parln, V. N. Chereigovskiy and V. I.

Yazdovskiy

In: PROBLEMY KOSMICHESKOY BIOLOGII (Problems of Space B/-

olagy), Vol. 1. p. 3--15. Moscow, Acad. SCI. USSR, 1962. Transl.

by NASA, Wash., D.C., Nov. 1963.

(NASA--TT--F-174- N(,4--1 !665)

The principal problems of space biology, stages of biological

experiments preformed in space, and prospects of further slmce

res4mrches are described. The importance of fundamental aspects

of space biology relating to the origin of llfe and transplanting

of various fora_ of llfe from one celestial body to another are

discussed.

496

THE CHEMISTRY OF THE LUNAR SURFACE.

M. H. Briggs

J. Brlt. Interp/ane. Sac., Vol. 18, 1962, p. 386-389.

The author soggasts ttmt the Primitive moon possessed an ex-

tensive reducing atmosphere which was slowly lost and replaced

by a secondary atmosphere of gases which leaked from the

interior. Organic syntheses occurred in the Primitive atmosphere

and quantities of fairly complex compounds were deposited oe

the surface. After 10 _ years the atmosphere and hydrosphere were

lost cmd exposed organic matter was charred and incorporated

into sediments. Some organic matter may have been buried by

dust |stall and may still survive. It is possible that simple llfe

farm_ aro_ but the.;r s..,rY|-_'=! tG the p_e_,eni ;s unllkely. T_s

may represent samples of fused lunar sediments.

497

COMPARATIVE CYTOLOGY AND THE EVOLUTION OF LIFE.

Lawrence S. Dillon (A. and M. Coll. Tex.)

Evolution, 16:1, 1962. p. 102--117.

The structure of the principal organe[los of the cell might pro-

vide clues to the evolutionary history of the cell and some stogos

in the development might still be represented among extant

organisms. On these premises a possible history of the nucleus

is outlined, commencing with the strandular chromatln mass of

the blue-green algae, passing through increasingly more complex

endosomes, and continuing through simpler nuclai to the ad-

vanced ones of the seed-plants and Eumetazoa. This provides a

long llne of ascent, diverging in two directions at the tap. Brief

synopses of other organelles, including the chloroplast, flagellum,

and mitochondrion, show similar patterns and sequence of or-

gun|sins representing the successive stadia, so that no conflict of

evidence between cellular constituents is found. Synopses of phy-

logenies among groups of similar cytological structure suggest

that all living things form a single tree and kingdom, to which

the name Plant Kingdom is applied. The Eumetazon, to which

alone the term animal is confined, is placed as a secondary
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branch closely akin to the brown seaweeds (Phaeophyta).

(Author)

498

A CONTRIBUTION TO THE GENETIC BASIS OF QUANTUM EVOLU-

TION. (EIN BEITRAG ZUR GENETISCHEN BASIS DER QUANTEN-

EVOLUTION).

Th. Dobzhansky and W. Drescher

In: Gottfried Durth, ed. EVOLUTION UND HOMINISATION.

Stuttgart, Germany, Gustav Fischer Verlag, 1962. p. 64--73.

Various experiments with Drosophila are referred to, which

show that wild-living populations carry many recessive lethal or

sub-lethal genes, and that "normal" phenotypes may have quite

different basic genetic combinations. Every population has a very

considerable potential variability. There is no one typical, normal,

optimal genotype for each species, as "typological" thinking as-

sumes. Rapidity of evolution does not depend upon frequency

rate of mutations. Although there would be no evolution without

mutations, changes in a given population depend chiefly upon

recombination and natural selection, by which new genetic sys-

tems come into being and gradually replace less favorable ones.

In human evolution, the ability to make and use tools and sym-

bols was favored by selection and became self-accelerating. This

represents "quantum evolution," when entrance into a new adap-

tive zone means that transitional forms cease to occur.

(A. K. Winner.)

499

CURRENT THEORIES ON THE ORIGIN OF LIFE.

N. H. Horowitz and S. L. Miller

Fortschr. Chem. Org. Naturstoffe, Vol. 20, 1962. p. 423-455.

The nature of living organism is discussed and speculations are

presented on the origin of life on earth and the presence of

extraterrestrial biologically important compounds, and life itself.

The central problem in the origin of terrestrial life is to account

for the origin of material combining the properties of self-duplica-

tion and mutation. The chemistry and conditions possibly prevalent

on the primitive earth are described and experiments are de-

tailed which have produced biologically interesting compounds

under primitive earth conditions. In space research the funda-

mental problem is whether a form of living matter is possible that

is not based on nucleic acids and proteins. Even if life is not

found, the origin of life on earth may be enlightened by. examin-

ing repositories of prebiologlcal organic compounds on other

planets. (E.O.)

500

CYTOLOGICAL RESEARCH AND COSMIC BIOLOGY.

L. K. Lozina-Lozinskiy

In: N. M. Sisakyan and V. h Yazdovskiy, eds. PROBLEMS IN SPACE

BIOLOGY. Moscow, 1962. p. 46-47.

Since the study of life in other worlds is very complex, biolo-

gists have to employ at present indirect methods. First of all

they include the study of physical and chemical environmental

conditions on other planets and attempts to investigate the

growth, multiplication and state of various organisms under con-

ditions imitating the medium of this or that planet. It is _lsa

very important to extend our knowledge of potential properties

of terrestrial organisms in relation to adaptation and resistence

to the environmental factors considerably differing from those an

the Earth. In this respect studies on comparative and ecological

cytology are of keen interest. The main line in these studies is the

investigation of cell resistance and adaptation to extremal and

unusual medium factors. The paper gives, in short, the results of

these investigations. The phenomena of adaptation and resistance

to low and extremely low temperatures, rarefied atmosphere,

ionizing and ultraviolet irradiation were studied on various biolog-

ical objects. (Author)

501

ECOLOGICAL ASPECTS OF PLANETARY ATMOSPHERES WITH SPE-

CIAL REFERENCE TO MARS.

Hubertus Strughold

.I. Aviation Med., 23:2, 1962. p. 130-140.

The study is confined to two environmental factors: tempera-

ture and oxygen. Mars and possibly Venus are the only planets,

aside from Earth, possessing the temperature requirements for

life. However, because of an absence of oxygen, apart from car-

bon, it is not probable that man-llke creatures are present on

Mars, but only some form of plant life. The same problem exists

in connection with Venus. (M.G.)

502

EFFECT OF ULTRA-HIGH VACUUM ON BACILLUS SUBTILIS VAR.

NIGER.

F. A. Morelli, F. P. Fehlner and C. H. Stembridge

Nature, Vol. 196, 1962. p. 4850.

(NASA Contract NAS7--100)

Spores of Bacillus subtilis vat. Niger will survive exposure to

an ultrahigh vacuum (10-_mm Hg) for a period of 35 days.

(A.H.F.)

503

EVOLUTIONARY POSSIBILITIES FOR PHOTOSYNTHESIS AND QUAN-

TUM CONVERSION.

Melvin Calvin (Univ. Calif., Berkeley)

HorJzons in Biochem., 1962. p. 23-57.

Evolution of the photosynthetic mechanism follows from the

chemical evolution of basic organic molecules under the influence

of both terrestrial and cosmic radiation. The structural aspect

has a common origin with any form of life. The light-capturing

mechanism was dependent on development of porphyrin into the

efficient chlorophyll molecule. This was probably preceded by the

development of the iron-contalning heine molecule. Heme demon-

strates an increased catalytic activity after it joins a protein to

form catalase which breaks down peroxide. It is shown how this

can supply the oxidizing potential for the formation of pyro-

phosphate from orthaphosphate. The paleontological record may

supply futher details on the development of porphyrin compounds.
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511

INTELLIGENT LIFE IN SPACE.

F. D. Drake

N.Y., Macmillan, 1962. i13 p.

A description of the facts that seem to point to the existence of

many civilizations in space and the ways in which we might con-

tact such civilizations is presented. (Author)

CONTENTS:

Chapter 1: Our Real Home. Chapter 2: The Making of a Star.

Chapter 3: Where Can Life Originate? Chapter 4: The Creatures

of the Earth. Chapter 5: The Most Difficult Problem. Chapter 6:

Reaching to the Stars. Chapter 7: The Search Begins.

512

IS ANYBODY OUT THERE?

J. Rublowsky

N.Y., Walker & Co., 1962. 118 p.

CONTENTS:

Chapt. 1: The Way of Science. Chapt. 2: Life On Earth. Chapt.

3: On the Way. Chapt. 4: Man In The Moon? Chapt. 5: Mars

The Unknown. Chapt. 6: Behind the Veil. Chapt. 7: Beyond The

Lifebeh. Chapt. 8: The Sun. Chapt. 9: The Universe Around Us.

Chapt. 10: Project Ozma.

513

LECTURE BEFORE THE FEDERATION OF AMERICAN SOCIETIES FOR

EXPERIMENTAL BIOLOGY.

N. H. Horowitz (Calif. Inst. of Tech.)

A.I.B.S. Bull., 12:5, 1962. p. 74.

The discovery of life on another planet would be one of the

momentous events of human history. It would not only satisfy

human curiosity, but would also enlarge our view of nature and

add much to our understanding of how life originated on earth.

Although Mars offers the most exciting prospects for biologists,

the moon may be of considerable biological interest, since it may

contain beneath its surface deposits of organic materials formed

during its very early history. Such deposits would provide invalu-

able indications of the kind of organic matter that existed on the

earth before life arose. (A.H.F.)

514

LIFE BEYOND OUR PLANET.

D. W. Posin

N.Y., McGraw-Hill Book Co., Inc., 1962. 126 p.

CONTENTS:

Chapt. !: A Search for the Land of Oz. Chapt. 2: Communi_

cation With Planets of Other Solar Systems. Chapt. 3: Communi-

cating Across Space. How? Chapt. 4: Other Worlds. Chapt. 5:

A Tiny Bit of the Universe. Chapt. 6: Mars. Was Professor Lowell

Right? Chapt. 7: Venus. Is It Likely to Have Life? Chapt. B:

Mercury and the Moon. Are They Completely Dead Worlds?

Chapt. 9: Other Planets, Other Chemistries, Other Beings, and

Unusual Forces and Energies. Chapt. 10: The Inhabitants of Space.

m

515

LIFE IN THE UNIVERSE.

F. Jackson, and P. Moore

New York, Norton, 1962. 140 p.

The planets of our solar system are considered to offer unfavor-

able environments for the kind of life that we know on earth.

The idea that llfe, even intelligent life, may exist in other parts

of the universe is entertained. The idea that life has been seeded

about from some unknown source is rejected. (M.G.)

The book attempts an examination of the whole question of

life in the universe, and summarizes conclusions which can be

drawn from available evidence.

Contents:

h The Universe Around Us: Ih The Nature and Origin of

Living Organisms on the Earth: 1. Historical Introduction: 2. The

Constitution of Living Organisms: 3. Pathways to Life: IIh Myths

or Men? IV: The Moon: V: Mars: Vh Venus: VII: Other Worlds

of The Solar System: VIII: Planets of Other Stars: IX: Alien Life?

X: Summary of Present Position.

516

LIFE IN THE UNIVERSE.

M. W. Overden

N.Y., Anchor Books, Doubleday, 1962. 160 p.

Recent discoveries in biology, chemistry, and phsyics that pro-

vide clues to possibilities of life in the universe are presented.

Environments of Mars, Venus, Jupiter, and Saturn are specifically

discussed, as well as the possibility of similar conditions existing

on planets of other stars. (E.O.)

Contents: 1: life and the Universe: 2: The Earth as an Abode

of Life: 3: The Solar System: 4: The Planet Mars: 5: Are There

Other Planetary Systems? 6: What is Life? 7: Molecules and

Life: 8: The Evolution of Life on Earth: 9: The Adaptability of

Life: 10: Life on Other Planets: 11: The Chemistry of the Uni-

verse: 12: The Evolution of the Universe: Subject Index.

517

LIFE ON MARS.

L. C. Cole

Science, 138:3545, 1962. p. 1198--1199.

A plea to NASA for cessation of the biological space probe

program until a man can accompany the probe is presented. The

danger of contamination with terrestrial organisms will otherwise

leave us in doubt about the nature or even the existence of

Martian llfe. (A.H.F.)

518

LIFE ON THE PLANETS (LA VIE SUR LES PLANETES).

Robert Tocquet

N.Y., Grove Press, Inc., 1962. 191 p.

MERCURY: Mercury is a world without any appreciable atmos-

phere. Conditions on this planet are incompatible with life

development or survival. Lower microbes might possibly exist.

6O



ATMOSPHEREANDUFEONVENUS:Becauseofhightemperature
andanatmosphere containing carbo4n dioxide and oxygetn only

elemental vegetal llfe is possible on Venus. Animal life is unlikely.

MARTIAN LIFE: Basic conditions for llfe do exist cm Mars. Low

forms of plant llfe are pJauslble on Mars. ucheas seem very likely

due to their adaptation to enviranmental extremes. An;nmal lifo

is possible, bat no observations support the a_ of

gent life. UfE ON JUPITER: 14o _ can exist in the atmoslAwre

of Jupiter. LIFE IN THE UNIVERSE: When we cemlder in our

solar system of nine nmiur planets there are two or 14Juree calm-

ble of supporting life, thert we may Oxpoct tummy athor probable

life supporting abodes in our galaxy. (E.C.)

519

LIFE: ORIGIN AND DEVELOPMENT.

G. Ehrensvard

Univ. of Chicago Press, Chicago, 1962. 164 p.

A deterministic approach to the emergence of life us a neces-

sury outcome of the accumulation of molecular species is pr_

seated. This predominantly biochemical treatmeat emphasizes the

seemingly continuous evolution of the kinds of molecular species

that characterize llfe, from the nonliving primordial _vlrorimeat

on through the evolution of living organisms themselves. Emphasis

is plured upon the apparent continuity of this record. (A.H.F.)

520

LIFE-FORMS IN METEORITES (COMMENTS ON A SYMPOSIUM).

J. D. BeraaI

Nature, YoI. 193, 1962. p. 1127--1129.

If, as the writer believes, the 'organized elements' of Nagy et

al. (Nature, Vol. 189, p. 967) are biogenlc, one must recognize

ihe possiblilties that life developed elsewhere and populated the

Earth, and vice versa. Life could have developed inside a plane-

tory body. If such a body has a hot interior and a surface tam-

perature below O ° C, a zone between O ° C and 100 ° C would

exist in which, using radioactive energy, life could be synthesized.

The required volatile materials would be ruled in by a frezem

surface. (J.P.L.)

521

MARS BIOLOGICAL ANALYSIS BY GAS CHROMATOGRAPHY.

V. I. Oyama

Lunar & Planetary Exploration Colloquium, Santa Monlca, Prec.,

3:2, 1962. p. 29--36. 29 refs.

High sensitivity, relative simplicity, ruggedness, rapid and wide

analytical capability are the characteristics which especially qual-

ify the gas chromatograph for analytical problems in spare. It is

proposed that the soil of the planet Mars be analyzed for organics

by a simple adoption of the gas chromatograph. Volatiles pro-

duced by the controlled thermal degradation of organic aggrega-

tions are passed through a column, and the chromatogram pro-

duced (fingerprint) is indicative of the organic composition. The

data suggest and some documentation is given to show that

1962

fingerprint patterns obtained from biological systems could be

used as o basis for _tlatlng nonliving aggregates from

living systems. (Author)

522

MARTIAN BIOLOGY: ACCUMULATING EVIDENCE FAVORS THE

THEORY OF LIFE ON MARS, BUT WE CAN EXPECT SURPglSB.

Frank It. Salisbury (Colorado Stoto U.)

Science, 136:3510, 1962. p. 17--26.

Of all the proposals pat forth to account fur the absurvnd Mar-

tian phenomena, the idea of llfe on Mars ms to be the muse

immbla. And if this idea is accepted, we are immedint_ drawn

to the conclusion that this life is a very well-adapted and fiourlsh-

ing one. The suggested criteria seem to eliminate all the known

terrestrialllfe forms,batof oil theseforms,a higherplant would
require the bast mndlficotion in order to meet the criteria. The

basic shape of the leaf of a higiter pJaRt smmls sultad to condiflOlN

on Mars, bat the lower gravity might well resuh in some intaresh

ing modifications in morphology. Some life forms on Mars might

resemble our own higher pleats, but we should be prepared to

encounter some interesting surprises in biochemistry. In light of

the thriving nature of the Martian organisms, we should expect

to see the operation of many principles of dynamic ecology among

them, surely, food chains and elemental cycles. A succes_erl in the

devebpment of liTe forms must occur (wus the new area in 1954

an example of plant succession in the desert or of on organized

reclamation project?). What about intelligence? If in place of

struggling lichens we assume a thriving vegetational cover, then

it is easy to add other members of the biotic community. If

plantlike orgonisms have solved the problem of growth in the

Martian environment so well, one might surely expect to lind

mobile forms comparable to our animals that feed on plants.

And from there it is but one mare step (granted, a big one) to

_nie||;Ben_ beings, in view of the evidence, we shotAd at

try to keep our minds open so that we cogld survive the initial

shock of encountering them. A manned landing could solve

all the problems posed in this article, but even talescapic obsorva-

tlons from a satellite, especially one orbiting Mars, could provide

us with extremely valuable data. {Aerospace Mad.)

523

MARTIAN LIFE.

R. V. Rice

Science, 138-.3545, 1962. p. 1197--1198.

it is suggash_ that a medium suitable for D.forms as well as

L-forms of amino acid be included in the Gulr_rer experiment.
(A.H.F.)

524

MICRO-ORGANISMS UNDER A SIMULATED MARTIAN ENVIRON-

MENT.

E. J. Hawrylewicz, it. Gowdy and R. Ehrlich

Nature, Vol. 193, 1962. p. 497--498.

The results show that an encapsuintnd, facuJtotlve anaerobic

organism such as K. pneumonine will survive under Martian con-

ditlons for a few months and that it will be less virulent than the
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freshly isolated organism. Spores of anerobic organisms such as

CI. botulinum and perhaps the tetanus and gangrene organisms

will survive the Martian atmosphere. (A.H.F.)

525

MICROPALEONTOLOGIE DES METEORITES.

G. Defiandr4

Compt. Rend. Acad. Sci. Paris, Vol. 254, 1962. p. 3405--3407

The author takes exception to the work of Claus and Nagy

who have described organic bodies in stony meteorites, and have

oven suggested systematic nomenclature for the organisms ob-

served, it is suggested that the techniques employed were con-

ducive to the incorporation of contaminants on the slides of the

investigators. In each instance a terrestrial life form is identified.

Even the chemical analysis data from Claus and Nagy is also

doubted, since organic matter might have been incorporatoci in

_the meteorite under unclean museum conditions. This leaves in

doubt the question of fossil extraterrestrial organisms incor-

porated in meteorites. (E.G.)

526

THE MIND AND TIME AND SPACE.

Dan Tassi

Philadelphia, Dorrance & Co., 1962.

Following introductory chapters on the thesis of extrasensory

perception and description of distant planets, application of this

theory to controlled experimentation, general and specific methods

and techniques, limitations, and examples of verified experiments.

A presentation is made of several unverified experiments in which

subjects describe their impressions of present and past conditions

of the solar system planets. (M.P.G.)

527

ON THE CHEMICAL EVOLUTION OF THE CARBONACEOUS CHON-

DRITES.

E. R. DuFresne and E. Anders

Geachlm. Cosmochim. Acta, Vol. 26, 1962. p. 1085--1114.

The mineral compositions of nine carbonaceous chandrites have

been determined by X-ray diffraction. MgSO4, free sulphur, a

magnetic spinel, dolomite (newly reported) and pentlandite are

present. Hydrous alteration products of olivine are present in

several varieties which are distinct from known chlorites and ser-

pentines. These mieerals can be accounted for by preturrestrial

action of water on olivine, troilite, and iron. In view of the crys-

tal perfection of dolomite, the aqueous phase was active for

longer than 1000 years. The prolonged presence of water does

not necessitate origin of meteorites in bodies of planetary size.

In small bodies at asteroidal distances from the sun, a surface

ice layer could hold in an internal atmosphere for several million

years or more. (E.G.)

528 +

ON THE POSSIBLE EXISTENCE OF INTELLIGENT LIVING BEINGS ON

OTHER PLANETS.

Rodolfo Margaria

Revi. Mud. Aeron. Spaziale (RomaJ, 25:1, 1962. p.24--35.

The probability that in 3 billion years geological, physical, and

chemical evolution took place on other planets in the same se-

quence and intensity as on Earth is infinitely small The most

optimistic hypothesis may consider that living beings exist on other

planets; however, such forms of llfe may be so different from

those on Earth as to be inconceivable. Even if intelligent beings

inhabited the planets, it would be by coincidence that they lived

in the same time cycle as found on Earth. Possible communications

with the inhabitants of planets, although appealing to scientists,

are unlikely.

529

ON THE POSSIBILITIES OF THE EXISTENCE OF EXTRA-TERRESTRIAL

INTELLIGENCE.

R. A. MacGowan.

In: F. I. Ordway, ed. ADVANCES IN SPACE SCIENCE AND TECH-

NOLOGY VoI. 4, p. 39--111. N.Y., Academic Press, 1962.

(A63--17568)

Theories of planetary systems formation, evolution of life, the

thinking process, and the development of intelligent mechanical

automata are examined. The high probability of the frequent oc-

currence of planetary systems is strongly supported by empirical

evidence. Life of increasing intelligence by natural selection is

expected in appropriate planetary systems. Life at our level of

intelligence should be capable of developing super-intelligant

automata, and therefore, it is very likely that extraterrestrial in-

telligence may be mechanical or inorganic in make up. The effort

to detect extraterrestrial communications is fully justified, although

the results of such communications may have highly adverse

effects upon our society. (E.G.)

530

ON THE PROBLEMS OF EVOLUTION AND BIOCHEMICAL INFORMA-

TION TRANSFER.

A. Rich

In: M. Kasha and 6. Pullman, _eds. HORIZONS IN BIOCHEMISTRY.

p. 124.-125. N.Y., Academic Press, 1962.

If life exists on other planets, it is possible that it may exist in

quite a different form from our own. It is likely, however, that

there would be one major feature in common with terrestrial life,

and that is the use of polymer molecules to store the large amount

of information needed to define adequately the complexity of

events that go on in a system we call "living." (E.W.)

_2



n

531

THE ORIGIN OF LIFE.

GeorgeWold
In: G. B. Moment, ed. FRONTIERS OF MODERN BIOLOGY. llaston,

Houghton Mililin, 1962. p. 185--192. Also in: So/. AJm_ 121:2,

Aug. 1954. p. 45-53.

The theories and accounts of the origin of lifa, from Ommeis to

Albeison are brbBy delineated. Vaa Hekuont, ihudi, Slmllammmi,

Nendimm,Pas_nr, Molder,Darv_, Haldano, Opmin,lUmerand

_ of _. _ _ _ _ _ _ _
urlglnat_ and evolved ebewbecaand _ li_ has a phyiica!
status in the universe, and that as men, we are "matter that kas

begun to contemplate itself." (G.W.)

532

THE ORIGIN OF PETROLEUM AND THE NATURE OF THE LUNAR

MARIA.

A. T. wilson

Nature, Vol. 196, 1962. p. 11--13.

Since a "putroleum-like" product has been produced by the

destructive distillation of a portion of the Orgueil Meteorite, it is

hypothesized that petroleum could occur on the moon. Such

petroleum wouki be of abiogenic hydrocarbon composition (unless

llfe has flourished on the moon.). (A.H.F.)

533

OUR VIEW OF SPACE BIOLOGY WIDENS.

C. Tobias and J. Slater

Astronautics, VoJ. 7:1, 1962. p. 20--22, 47--52.

Space observations by remote control will be made in the quest

far life on other planets. Many. organ|sins r.xlst w;lh environ-

mental requirements and tolerances ditT_re_ from those of man.

Experiments on living organisms under varying conditions of

gravity and radiation are discussed. Information derived from

these experiments are of use not only in problems of the phys-

iological and psychological aspects of human space flight t but

are of interest in the study of any llfe pro_ssus and develop-

meats on otluw planets. (A.H.F.)

534

POSSIBILITIES AND METHODS OF DETECTION OF EXTRATERRES-

TRIAL UFE FORMS.

A. A. Imshenutskiy

Pmblemy Kosm;cheskoy Biologii (Moskva), VoL !, 1962. p. 144.

(In Russian; English Summary)

Detection of extraterrestrial Jlfe forms would have a profound

significance upon our understanding of fundamental biological

processes. Micro-organisms are possibly a most wide-spread farm

of life due to their groat adaptability. Absence of oxygen in it*

seif may not be an obstacle to the existence of life. In view

of the Possibility that primitive llfe forms may be spread through-

out space, the construction and use of microbial traps may Jead

to the detection of extraterrestrial life. (J.P.L.)

1962

535

THE POSSIBIUTY OF EXISTENCE AND METHODS OF _NG

EXTRATERRESTRIAL UFF_

A. A. Jmshe_tskly
In: PROBLEMY KOSMICHESKOY BIOLOGII (Problems of Space

R_ology), Vol. I, p. 153--160 Moscow, Acad. ki., U.S.S.R., 1962.

Transl. by NASA, Wash., D. C., Nov. 1963.

(NA-_UL--TT--IF-164; N64--111M_S) O13:$7.G0

Micra-organismsrelxasunta most,amltrddoobioc*to salve pmb-
lanu of life farms distribution in outer space. Their negligible

mass and resistance to the influence of various physical and

chemicalfactorssuggestthe Possibility of sporesbeing carried
ala,g great distances in cosmic space and the probability of micro-

organisms existing in diverse and complicated _colagical condi-

t;ons.

Discussed ore various methods proposed to aurally re-

cord existence of life forms from a space probe which has landed

on a planet.

536

THE POSSIBILITY OF LIFE ON MARS.

S. L. Miller

In: Prec. Lunar and Planetary Exploration Colloquium, Santo

Monice, Calif., 3:2, 1962. p. 1--7. 10 rofs.

The primitive earth is believed to have had a reducing utmos-

phere which was favorable for the evolution of simpla urgank

life. As Mars was formed from the same co_nic dust cloud as

the Earth, similar conditions might be expected to have existed

on that planet. Laboratory experiments demonstrate thci! certain

basic organic compounds necessary to produce "l_ving" matter

can be formed in such a favorable environment. Although these

data and the polarization and infrared measurements of the

Martian surface are not conclusive evidence, tho uxistence of

on Mars is highly probable. (Author)

537

PROBLEMS OF SPACE BIOLOGY.

N. M. Sicakyan, O. G. Gazonko and A. M. Genin

Prob. Kosm/ch. B/o/. (Moscow), Vol. I, 1962. p. 17--26. (In Russian;

English Summary)

(JPRS-12097)

The basic problems of space biology are briefly these: the in-

fluunce of extraneous cosmic factors on living terrestrial organisms,

biological criteria for safe space Rights and existence on uthor

planets, and the question of extraterrestrial life forms and life

conditions. A variety of methods are possible in the solution of

these problems. Hypotheses of the ecosphere of the sun and inter-

stellar migration of micro-organ;sms are discussed in relation to

evidence suggested by meteorite analyses. (Author)
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538

PROBLEMS OF SPACE BIOLOGY.

N. M. Sicakyan, O. G. Gazenko, and A. M. Genin

In: PROBLEMY KOSMICHESKOY BIOLOGII (Problems _)f Space Bi-

ology), Vol. 1. p. 17-27. Moscow, Acad. Sci., U.S.S.R., 1962.

Transl. by NASA, Wash., D. C., Nov. 1963.

(NASA--TT--IF--174; N64-11665) OTS: $7.00

The main objectives of space biology are formulated. Biological

characteristics of experimental factors of space flight are given,

and methods for the development of special protectors against

their influence are determined.

Principal problems of exobiology, achievements and investiga-

tions in this field are discussed. The significance of exobiology

from the aspect of fundamental biology and methodology is

presented.

539

PROBLEMS OF SPACE MICROBIOLOGY AND CYTOLOGY.

N. N. Zhukhov-Verezhnikov, I. N. Mayskiy, V. I. Yazdovskiy, et al.

In: PROBLEMY KOSMICHESKOY BIOLOGII (Problems of Space Bi-

ology), Vol. 1, p. 133--149. Moscow, Acad. Sci., U.S.S.R., 1962.

28 refs. Transl. by NASA, Wash., D. C., Nov. 1963.

(NASA--TT--F-164; N64--11665) OTS: $1.00

Microbiological and cytological investigations realized on the

second and subsequent space ships, Vostak-! and Vostok-2 in-

cluded, were aimed at the solution of two principal problems of

fundamental biology: 1) study of life conditions in outer space

(viability of micro-organisms and somatic cells and possibilities

of their multiplication) and 2) investigation of genetic consequen-

cles caused by cosmic space factors.

The investigations indicated that microbiological and cytological

objects used in cosmic flights showed no essential changes in com-

parison to control ones. Thus space ship conditions exerted no

unfavourable effect either upon highly organized multicellular

organisms of higher animals or upon living cells directly.

It was found in one experiment only (Vostak--2) that induced

phage production of lysogenic bacteria as well as dissociative

phenomena in E. coil KK--12 culture somewhat increased. There is

a great necessity in experiments to study biological characteristics

of cosmic space and in improvement of experimental techniques,

particularly wide application of such biological indices of high

sensitivity as induced phage producton of lysogenic bacteria.

Possibilities of life existence in outer space and methods of its

detection are considered from the viewpoint of fundamental bi-

ology. The necessity of taking preventive measures against the

implantation of terrestrial micro-organisms on heavenly bodies

and the converse, the contamination of the Earth by unusual

(probably harmful) organisms from outer space is discussed.

540

RADIOISOTOPIC METABOLIC DETECTION OF POSSIBLE MARTIAN

LIFE-FORMS.

A. H. Helm.

In: Lunar and Planetary Exploration Colloquium, Proc. Santa

Monica, Calif., 3:2, p. 37--46. 1962.

The feasibility of radioisotopic biochemical experiment for ex-

traterrestrial life detection has been established. A medium has

been developed which supports the evolution of detectable levels

of C140_ by pure cultures of representative bacteria, streptomy-

cetes, fungi and algae within a period ranging from minutes to

several hours. Mixed populations in soils also respond in less

than one hour. An instrument weighing 1.5 pounds has been

developed and field tested. In operation, a soil sample is obtained

by ejection of two 25-foot lengths of adhesive-impregnated strings

which are reeled back, with collected soil particles, into a culture

chamber. Here a radioactive medium is supplied, and a solid-state

radiation detector monitors metabolically evolved radioactive

gases. (Author)

541

RECENT ADVANCES IN THE INVESTIGATION OF METEORITES.

M. H. Briggs

Sci. Progress (London), Vol. 50, 1962. p. 376-387.

A discussion is presented on recent advances in the chemistry

of meteorites on the possible relationships of meteorites to comets

and meteors, and the probable origin of meteorites. Organized

elements in meteorites are also discussed. Biogenic materials in

meteorites point to a planetary origin. The presence of llfe or

even of complex organic compounds implies an atmosphere and a

hydrosphere on an object of planetary size. If the organized ele-

meats are not contaminants or artifacts, they are also an argu-

ment for a hydrosphere since they resemble terrestrial aquatic

micro-organisms. To account for the constitutions and relative

abundances of the various meteorite groups, it is suggested that

localized reduction, melting and segregation of metal and silicate

occurred in the parent bodies. (E.O.)

542

REPORT OF THE GENERAL MEETING OF THE BRITISH ASTRONOMI-

CAL ASSOCIATION.

(No Author)

J. Brit. Astran. Assoc., Vol. 72, 1962. p. 205--211.

A discussion on extraterrestrial life and the danger of con-

taminating other planets with terrestrial organisms carried on

probes is reported.

543

SEASONAL EVOLUTION OF THE FINE STRUCTURE OF THE DARK

AREAS OF MARS.

J. H. Focas

Planetary Space Sci., Voh 9, 1962. p. 371-381.

The seasonal darkening of the dusky areas Of Mars starts with

maximum thickness of the winter polar clouds. The regional

brightness of the polar caps is connected with the profile of the

relief. The average intensity of the dark areas increases from

the poles towards the equator; the amplitude of the darkening

waves decreases from the poles towards the equator. The com-

bined action of the two darkening waves shows that the action

of the darkening generating element is constant for all areo-

graphic latitudes during the martian year. The distribution of the

total intensity of the dark areas, the sizes and frequency in

areographic attitude of dark blocks or nuclei composing the dark
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areasof the planet, depend on the duration of the action of the

darkening generating element. (Author)

544

SOME COSMIC ASPECTS OF ORGANIC EVOLUTION.

G_)rge G. Simpson (Harvard U.)

In: Gattfrind Kurth, Ed. EVOLUTION UND HOMINSATION. p.

6-20. Stottl_rt, Germany, Gustav Fischer Verlag, 1962.

This is a general discussion of the pusslbb answ_ to the qunc-

ticm "To what extent and in what way were the species of or-

ganisms that actually exist, and most particularly the species

_-,_o s_._p_ens. _._v_b _ necessitated resoits of evolution?"

Topics discussed fall under the he_dings: immanent and ev_

tionary causation; limitations on or0ank evolution; causation,

convorgcm¢o, and it_revocabillty; di_ and some Onvil_m-

mental relationships; life in other worlds; a ltnof remark On

infinity. It is pointed oat pankularly slut organisms nmub

from an extremely long seri_ of historical events, in which

the environmental changes, although they determined to some

extent the changes in the populatkms, were in themselves affected

by the reactions of the organisms involved. If some form of llfe

originated elsewhere, the history would be dlffurm_ from that

on earth, therefore probably no solar planets other than earth

h_Ye any species, at bast above ihe bac_rioi level, that resundbkD

tarmstrial species. If the universe is "innnite," earthly conditions

could theoretically be duplicated, bat If the universe holds only

some billions of billions of planuts, the chances that any evolved

life forms slmlbr to terrestrial species exist anywhere else at aR

are "effectively nil." (A.K.W.)

545

SFECTROPflOTOMETRI¢ STUDY OF THE RIg:I.ECTIVri'Y Of THE CEN-

TER OF TilE MARTIAN Dig( AT OPPOSITION, AND THE NATURE

O._ THE V!OL,TT LAYER.

P. Guario

Planetary Space ScL, Vol. 9, 1962. p. 81--87.

Spectra of the center of the Martian disk (Arabia region) were

compared, wavelength by wavelength, with those of a GO v

Star. The Martian re_ectlvity co_e v_s obtained by taking ac-

count of the visible and ultraviolet gradients of this star reletive

to the sun. Mars is red from 6100A to 38S0_ and 'gray' on the

average from 3850A ta 3100A, but in this region of _ spectrum

the reflucfivlty curve presents undulations which perhaps, if real,

may be due to packets of absur_ bands produced by some

organic compound ejected by Martian 'vege_tion'. (Author)

546

STERILIZATION OF ELECTRONIC COMPONENTS OF SPACECRAFT.

J. 1". Cardaro

In: Trans. 7th Symp. on BallF_tic Missile and Space Technology,

U. S. Air Force Acod., Colorado, 1962. VoL 1: Space vehicles and

system design, hypersonics and reentry techniques, propulsion,

structures and materials, mathematical reliability techniques, p.

73-82.

Contamination of r.e_stin| bodies with earth mlcro-organisms

might make studies of any extraterrestrial llfe impossible. Sterill-

1962

zatlon of heat-and/or rodintlon-sensitlve eluclTonic _ts

presents a special problem. Using a flexible film gecnt-free isola-

tor, internal contamination was demonstrated in only 11 of 166

components, including 9 of 101 capacitors. Moreover, the level

of natural conl_mlnetlon is low and destToctlon of nt_

isms is assessed in terms of probability. Therefore, deve|opmeat

of adequate sterilization procedures is being approached by

deliberate contaminaticm, during manufacture, with bacterial

spores of high msis_nce to heat and irracrmtinn. The

obtained with some types of res_tors and creoc_ are presented.

(Author)

547

STERIUZAllON OF SPACECRAFT.

G. L. Hobby

In: Lunar and P_anatary ExpkM_llon Colinquium, Santa Meaica,

Ca|if,, 1962. Prec. 3:2, 1962. p. 49--52.

The actual damage from biological contamination of the

moon would appear to be extrea_ly k)w bat call be fl_dy

atecl only after data are ob_Jined from suft-lunded probes.

Moreover, the strongest argument in fervor of spacecrsdFt

is the uncortalnty of any current predictions regarding the

lunar environment. Therefore, vigorous ste_lizatian tKlmiquu

have been and are being developed for aB lunar and

exploration vehicles. The methods employed for d_

lunar spacecraft include dry-heat sterilization of components

and subassemblies whenever possible and the use of sterile

asssmb|y procedures. Ethylene oxide is employed for decontamina-

tion of the surface of the spacecraft, which is enveloped in a

specially designed shroud. Although these procedures am

considered effective for lunar missions, more stringent methods

are cOn_ for Mars _. (Aathot')

548

SURFACE PROPERTIES OF THE MOON.

E. J. Opik
Progress in the Astron. Sci., Vol. !, 1962. p. 215--260.

A survey of lunar surface characteristics is presented with

an estimate of the density of the lunar atmosphece. The

dynamical shape of the Moon is described and fsc_hmrus an

uncompeneated bulge of 1.1 kin. directed towards the earth,

A dust layer of 20--100 cm. probably covers the plains and

there should be adequate support for any lunar landings.

Vegetation has been ascribed to certain dark spots which appear

near full Moon, but the increase in contrast of the bright rays

and dark spots can be attributed to a greater or smallur degree

of roughness of the markings as compared with the average

surface. Moreover, with the known extreme tenuity of the

lunar atmosphere and even considering local effusions of gas,

tll_re would he insufl_cieat pressure to prevent the instautm_eous

evaporation of organic liquids at local high temperatures. The

probable origin and structure of the moon are discussed from

the standpoint oF accretion from sollcl fragments. (E.O.)

65



1962

549

SYNTHESIS OF PURINES UNDER POSSIBLE PRIMITIVE EARTH

CONDITIONS.

J. Ore and A. P. Kimball

Arch. Biochem. Biophys., Vol. 96, 1962. p. 293--313.

In addition to adenine the supereatont solution from the

product of the base-catalized condensation of hydrogen cyanide

in aqueous ammonia contains several purine precursors, athur

amino acids and a large number of unidontillad ultraviolet-

absorbing and fluorescing compounds. A probable mechanism

fur the synthesis of adenine is proposed. These results are

considered significant in relation to the formation of imldazoles

and other helerocyclic compounds on the abiotic earth. The

fact that not only adenine, but also amino acids and poly-

peptides can be synthesized under similar conditions strongly

supports the geochemical models proposed by Oparin, by Urey,

and more recently by Ore for the formation of biochemical com-

pounds on the primitive earth. (Authoc)

550

"THE TWINS"-MOST HOSPITABLE OF OUTER Fq.ANETS?

R. L Forward

M/s_/es and Rockets, 60:.4, 1962. p. 34--36, and 45.

The possibilities for probes and manned Itavol to Uranus and

Neptune are diKussed. The author predicts the usa of ion

rockets or other methods of long-duration thrust to decrease

radically the time needed to complete a round trip. He also

proposes the use of a bathyKaphe to explore Uranus, and the

use of methane on Triton to refuel. He cites Sagan's production

of organic molecules by bombarding a simulated Jupiter atmos-

phere with uitra-vlolet rays as the basis for llfe on the outer

planets. He expects "reasonable" temperatures in the interior

because the four gaseous planets are hotter than solar-heating

equilibrium temperature. (Author)

551

THE UNIVERSE IN ACTION.

Donald H. MenzeI (Harvard Coll. Obs., Cambridge, Muss.)

The Rushton Lectures Foundation, Birmingham, Ala., 1962.

A discussion is presented of the universe as it was, as it is

now, and as it wilt be in the far distant future when evolut/on

has nearly run its course. The belief that life, even human or

superhuman Ufe, may exist in minions of places in the universe

is expressed, based an the plurality of planets that follows

from the theory of planetary origins. (M.P.G.)

552

VISUAL CALORIMETRY OF THE LUNAR SURFACE.

V. V. Sharonov

Soviet Astron..AJ, Vol. 6, 1962. p. 62--66. (In English)

The colors of 115 lunar surface features have been measured.

The most extreme color differences on the moon ore barely

above the limit of resolution: they can be detected on the

math1 with dlfkully and cwe most ]odiscernible on the continents.

(J.P.L)
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553

Dorothy M. Pmluer, David IL Sl_emr, RalrMnrt K. He_humt, d

Ch_b_ L PhaSps
Relpr. Erom Sc;ence, 134:3495, Dec. 22, 1961. p. 2047.

(NASA Order R--,lS)

(H_Z--Vv1s4}

_ species_ _ " " w,,,'e expmed fw
5 doys to an ultrahigh vacuum approaching that of

space. Slnce no leehai dFect was _, tkere is no indlcatlmt

that the wcuum _ outer space would prevNe transport d vlaMe

• " oe ,mm,_llzed qs,xe vehicles. [Author)

554

SEARCH FOIl SIGNALS FROM OTHER ClVILITJLTIONS.

Sebastlm, yon Hoern_ {As_momisclm ih,d.m-lns_t, Heldek

berg, C,er,,my).

In: A.G.W. Cameron, ed. IN/1ERSTIEUAI COMMUNICATION.

_+ __.'r2--2S6.

N.Y., W. A. Benjamin, Inc., 1963.

Also In: Sc/ence, VoL 134, Dec. 8, 1961, p. 1839-.-1843.

(A64--t 0237)

Emphasis is placed on the distances involvmL The bask us-

sumptloa is made that ow pbnetmy sysh_ and ow c_iiza_n

are about average, and that llfe and _ will d*vei=9 by

the same rules of natural seloclioa _ lbe ipra5_ surrouud-

ings and the needed tlme are glvee, lit is abe assumed lhat o

state of mb_ not too diffem_ from aw own wilJ Ibmm devek_

at mcmy places but will Imvo oily a limiled Imqje_. It :-

sunemd that mbe mad. _ acmly twim tim fmqm_ d
the 21-cm llne. If this slmuid fail, we will kave to lock for m

•,q,_h_,,_ ,,,.d_d. c_ snduc_ c,.,t._ .qWd,..,.
design is recommended of a receivlng sys_n wkid, can be reed

for ordinary monomy as _ sime, became of tke size aml

sensitivity ,,eeded fmr its p_e trek, it wal be exlnmdy I.mmrfd.

n,e obsm,lng tlme st_4d be diocated i,, eq,,al pads betw,,m

the two im_ieds ass_,ed to tim i,,s_m,e,,t.

555

STELLAR EVOLUTION AND THE OIUGIN OF THE CHEMICAL

BLEMENTS.

J. L Grmmsmin

Am. Sc/enf_, 49:.4, Dec. 1961. p. 449-473. 19 refs.

The processes of sedar evobem are reviewed ;-Jim Ili_ elf

c,,,re,,t aseromm_ knowledee, bdNl_ re,dear mdiem in

sears and elemenJs deeeded ia veriom types of scan. Tim

appearance of dme elemeets ;- pImeb or in meeemi_ is

_. (S.T.L)

556

THE COSMOS SEJEN BY THE SOVIET S(3ENlllST_ LIfE AND iTS

ORIGIN, PT. 2. (LE COSMOS VU PAll LIESSAVANTS SOVllL:llQ4JIESc

LA VIE ET SON APPAtJlION, PT. 2.)

A. I. Oparin aud V. G. Fmeakov

/'Homme et/'Eqpace, VaL 8--9, Nov.--Dec. 1961. p. 16--23.

X review d dm bi_l_ _ ef cmlqmem_ fmmml by

n,mmroes mb,eml elemeees draws time tke femallm alF mljank

substances must be cons_lered as Jke lirst stage ef the dmmle_

w _ m_r I_ _ tl_ q_m_ce d li_ _m_ms

danc_ in a natural medlum. It is skesm thae tim lirse bqmtm8

stage of developme_ t_,ard life ,,,, ewtk is the hnmbn ef

hydrocarbons, a prm:mJs _ is widely prevaJm_ in the un/vm_

and preselt :- a Jarge mmeb_ olF c0J0s01d bedim_. Tim mmlmd

seage, wh_ oe 8be eard, ceeuimd im dm fenmsien elf cemldex

oq_c ramrods. _ _ ;. b.mdrmdd i,
deee_ Thls h,vueim_, d,ows that r,_ mme ,nm,may Jeke
part h, ehe sy,*hem of tlR eerd,'s amAex eqmk sekeeamm.
nu _ sy,,dm_ _ olbemee_ aed e6er ceeqda
o,,,0=.k .,d,.h,.,.s h fo,,,s.,,., rl,.,aS,, _i,. co.,rnk,,. ,.,Wi,,,d
fo,r d_,e devdo_ of si,,,aar im'oc_ms m o_m,r _an,

exam_,,ed, _etk,,, w_di_ d,e Wmlbb d,sk, des _, di_s _

._. (_v._)

557

ON THE ORIGIN AND EVOU/11ON OF LIVING MAQIlNES.

H. IL Ilknu

Am. Sol., 49.'4, 1961. p. 474-501.

_ proc_s o_ _ of r,vi_ ,,mdim is cn,kl,red
_ o _work wli_ck _Lds to umi0o boek abe _ ond

is dmw,, _ww_ a r,viq Wstem and a _ mm-mde

roach/he, and a didhtdi_ is made betwoeu dm ariSi_ o_F a

relAicatlng machlne cmd tim delWcatlmt edFsuck a madtino ouce

_ exi,_ Top;csdhc,,ued bch,d. _ m,detkm. _
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of living systems, origin and evolution, and viruses and genes as

templates. The question of the origin and existence of life on

other worlds is considered, and it is concluded the origin of life

and its evolution _by natural selection requires a whole series of

rare events. Such thinking should perhaps not dampen our

enthusiasm for exploring the possibility of life on other planets,

but it might temper our expectations of what we may find and

affect planning in regard to what to look for. (M.P.G.)

558

THE PROBLEM OF NITROGEN PEROXIDE IN THE ATMOSPHERES

OF PLANETS.

Su-Shu Huang

Publ. Astronom. Sac. Paclflc, 73:435, Dec. 1961. p. 446--451.

A discussion is presented on the occurrence and origin of

nitrogen peroxide in the atmospheres of Jupiter, Mars, and

Venus. The stability of nitrogen peroxide is shown by a discus-

sion of thermal requirements for decompositions and the rate

of reaction. As long as only thermal collision is available as an

activation mechanism, it is believed that nitrogen peroxide will

stay indefinitely in the atmosphere of Mars. The temperature

in the lower atmosphere of Venus may cause the breakdown of

peroxide. The origin of nitrogen peroxide in these planets'

atmospheres may be from the early periods when the temperature

was high, or there may have been special methods of activation

such as ultraviolet light or high-energy particles from the sun.

(Author)

559

THE PROBLEM OF STERILIZATION.

E. S. Wynne

Space World, Dec. 1961. p. 28-31, 59.

The necessity of sterilizing space probes to prevent contamina-

tion, methods of sterilization, and sterility tests are discussed.

Lunar micro-organisms which evolved in the distant past may

be preserved beneath the surface and the possibility of life an

Mars is strong. Probe sterilty may be accomplished by sterile

assembly, built-in sterilization, and terminal sterilization by heat

radiation, or chemicals, especially gaseous alkylating agents

which appear most promising against bacteria and viruses.

Ethylene oxide is considered as a good sterilizing agent. Sealed

components may present special problems. (E.O.)

560

A MICROBIOLOGICAL EXAMINATION OF SOME CARBONACEOUS

CHONDRITES.

G. Claus and B. Nagy

Nature (London), 192:4803, Nov. 18, 1961. p. 594--596. 13 refs.

Microscopic-sized particles, resembling fossil algae, were to

be present in relatively large quantities in the Orgueil and

Ivuna carbonaceous meteorites. No such particles were found in

two ordinary stony meteorites (Holbrook and Bruderheim). The

Orgueil meteorite samples contained each of the five organized

element types found. Types 1 and 2 were by far the most

abundant in both meteorites. Several of the organized elements

appeared to undergo "cell divisions" and several showed dis-

tortion and rupture of the walls. Often the interior seemed te

be spilling out through the walls. The organized elements found

in Orgueil and Ivuna may be micro-fossils indigenous to the

meteorites. (J.P.L.)

561

HYDROCARBONS IN THE ORGUEIL METEORITE.

W. G. Meinschein

Proc. Lunar and Planet. Exploration Colloq., 2:4, Nov. 15, 1961.

p. 65--73. 2 refs.

(NAA Publ. 913--W-10)

The basis for the interpretation of the data collected for

the Orgueil meteorite and the procedures used at the National

Institute of Health's Germfree Laboratory in the extraction of

micro-organisms from the Murray meteorite are discussed.

Theories of the origin of organic matter in meteorites are

considered. (E.D.)

562

ORGANIC MATTER AND LIFE IN METEORITES.

W. G. Meinschein, C. Sagan, and P. D. Sisler

Proc. Lunar and Planet. Exploration Colloq., 2:4, Nov. 15, 1961.

p. 49-65. 3 refs.

(NAA Publ. 913-W--10)

The abject of the study is to develop polarimetric methods

to detect the presence of optically active materials, particularly

DNA or its congeners in soil suspensions. Provided such methods

can be developed, the determination of the existence of life (as

known terrestrially) on other planets may be accomplished by

remote instrumentation. The cotton region of the spectrum

associated with optically active biological compounds is of

principal interest because of the intensely high activity in the

absorption bands of such materials.

The design and development of a spectrophotometer which

permits premeasurement of optical rotation in media which exhibit

absorption, scattering and circular dichroism is discussed. Optical

rotary dispersion measurements have been obtained on pure

water, 0.15N HCI, 0.15N NaOH, and 0.5N NaOH soluble extracts

of soil. The data presented indicate that the theoretical develop-

ment of the electronic simple ratio for obtaining optical rotary

dispersion measurements is valid. (Author)

563

UNCHANGING MOON.

J. W. MacVey

Spaceflight, Vol. 3, Nov. 1961. p. 210-212.

Descriptions of unexplained changes occurring within a

series of lunar craters are given. Variations in the shape and

intensity of markings are recorded as well as the appearance

and disappearance of certain spots. Various suggestions have

been put forward to account for these changes such as gases

or mists, seismic dEsturbances, volcanic ejections, or possibly

vegetation. Final analysis must await lunar exploration. (E.O.)
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IS THERE UFE ON THE MOON?

J. bblowsby
Space World, Nov. 1961. p. 12--15, 49-50.

The environment of the Moon is described and the Possibil_y

of llfe on it is considered. Markings of variable size and color

have been absurved in certoin areas of the Mooa such as Mcnm

Tranqunlltntisand the crater EratusllMmusand may be due to
low urdor v_datlon gathornd arowd crachsi the mfme
from which gases and vapor e_xqse. Adapto_m to _gurous
conditions is exhibited by certain tomntrial .nkmts and

tlon by lunar plants may be muc_ ,more complex,

structural and chemical changes. The lunar surface may cover

a honeycomb of caves and crevases in which conditions far ilfe

may be much more favorable. Chemautotrophic rife may exist

there, deriving its energy From inorganic substances. (E.O.)

565

PROSPECTs AND PHYSICAL CONDITIONS FOR LIFE ON VENUS

AND MAILS.

N. A. I_rrlceUl

Sc;enta, (Milano), 96:11, Nov. 1961. p. 337--343. (In English)

A review is 9_nm of the physical conditions including density,

size, surface temperature, and atmospheric Fwopertins including

water content on Mars and Venus. It is thenght that conditions

fur developing organisms with properties of living beings do

not need to be similar to courli_ns on Earth. The e_ for

life on Mars and Venus is reviewed and analyzed, and general-

ized speculation as to types and properties of any organisms

alreadypresentis made. (Author)

566

ON THE P_)bSiGLt" EXISTENCE OF INTELLIGENT LIVING 84EINGS

ON OTHER PLANETS.

Rodolfo Margaria (University of Milan, Institute of Hunmn

Physiology, Milan, Italy).

In: 12th INTERNATIONAL ASTRONAUTICAL CONGRESS, PRO-

CEEDINGS, Val. 2. Washington, D.C., Oct. 1--7, 1961. New York

and London, Academic Press, Inc., 1963, p. 556-563.

(A63--21274)

Brief consideration of the possibility that necessary conditions

for life similar to that on Earth have developed on other planets.

Basic ecological conditions necessary for its development ore

briefly considered in terms of geachemlcal and biological evolu-

tion. The probability of a replica of these evolutions is discussed,

and the possible forms of llfe in other worlds is considered in

terms of the appearance of the ATP molecule (ndenyltriphos-

phuric acid).

567

LIFE FORMS TO BE EXPECTED ELSEWHERE THAN ON EARTH.

H. J. Muller

Am. Biol. Teacher, 23:6, Oct. 1961. p. 331--346.

Also In: Spaceflight, 5:3, May 1963. p. 74--85.

After a brief discussion of cosmic and chemical evolution,

the known evidence concerning the origin of terrestrial h is

recapitulated.Mars is _ as not only being _,
hat also probably inhabited, based on spectroscopicevidence.
The pessibillty of life busnd on mnturlalso_lHwdmn awbo_
and the question of intelligent llfe elsewhere are discussed I=1

length. The Polat is mnde tbat, if extraturrmlai lifo is more
advanced, why have they not discovered us? (A.H.F.)

568

RECORD OF COSMIC RAY INTIgqSJIY IN THE METEOIUTES.

J. E. Arnold, M. Haeda and D. Lid (l"ato lust. For r-umdamoaid

Res.,Bombay,India)
J. Geophys. Res., 66:10, Oct. 1961. p. 3519--3531.

Extensive data now exist an the abundance of radloacllve

and stable nudidus produced by cosmic rays in iron mnteoriles.

Halflives of radioactive species range from 16 days to 1.2"X 10 e

years. In this paper these data are compared with calcalatod

production rates based an derived energy spectra of andNr-

active partldes in meteorites and experimental excitation faac-

tlc)as. Both relatlve and absolute amounts of tim vorlo4n species

are in approximate agreement if the lux of cosmic rays is

assumednot to have varied. The variation, averagedev_ the
halfllfe of each species, does not appear to exceed a factor of 2

in any case, excet_ possibly K i°, for which the data are sl_

in--eat. It is concluded that the cosmic ray intemahry has beee

comtant, in this sease, at least over millions of years. (Author)

569

THE VIABILITY OF MICRO-ORGANISMS IN ULTRA-HIGH VACUUM.

E. E. Brueschke, R. H. Suess, and M. wnlard

Planetary Space Sc/., 8:1, Oct. 1961. p. 30-34. 6 refs.

Studies were conducted on the resistance of common micro-

organisms to vacuum from 1 X 10 _ to 6 X 10 -e mm Hg. Some

of the organisms remained viable after exposure to 8 X lO'a

mm Hg. All were killed by prolonged exposure to pressures of

1.2 X 10_ mm Hg and lower. (Author)

57O

SPACE MICROBIOLOGY.

N. N. Zhukov-Vurechn&ov, I. N. Mayskiy, A. P. Pekhov, N. P.

Nefedeva

M/krob/olaglya, Moscow, 30:.5, Sep.-Ost. 1961. p. 809-817.

(JPRS-I 1308; OTS-62--13396)

Areas currently under investigation in the lleld of space

mlarabiology include (1) _ vital aclivily of terrestrial

ur_nlsms when exposedto outer space, (2) the geneticcome-
queaces of the exposure of micra-organisms to outer space,

(3) the simplest forms of life existing beyond the con6nes of

the earth, and (4) the possible migration of terrestrial micro-

urgonlsms to the surface of other planets. (J.P.L)

571

MECHANISM OF SYNTHESIS OF ADENINE FROM HYDROGEN

CYANIDE UNDER POSSIBLE PRIMITIVE EARTH CONDITIONS.

J. Or6

Nature (London), 191:4794, Sap. 16,1961. p. !193--1194. 7 rofs.

The various steps in the synthesis of adenine from hydrogen
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cyanide are outlined, and direct experimental evidence for the

last step is given. (S.T.L.)

572

THE PROTON IRRADIATION OF METHANE, AMMONIA, AND

WATER AT 77 ° K.

R. Berger

Proc. Natl. Acad. Sci. U.S., 47:9, Sep. 15, 1961. p. 1434-1436.

17 refs.

It has been shown that significant amounts of organic com-

pounds such as amino acids could have been formed on the

primitive earth by electric discharges passing through gas mix-

tures. The question arises as to whether the synthesis of

organic material could have occurred even before the earth

existed, and if organic molecules are presently being synthe-

sized in space on comets, icy meteors, and interstellar dust.

Experiments were performed to see if more complex organic

compounds could be synthesized in frozen mixtures of gases

using Whipple's comet model. Urea, acetamide and acetone

were obtained by radiation synthesis under conditions likely to

be encountered in space. The number of proton impacts per

cm I in the experiment approaches the order of magnitude of

those sustained by a comet of the age of the solar system.

(E.O.)

573

IDENTIFICATION OF ALDEHYDE IN MARS VEGETATION REGION.

N. B. Cohhup

Science, 134:3478, Aug. 25, 1961. p. 529.

It is suggested that bands indicating the presence of the

aldehyde acetaldehyde on Mars may be an end product of

certain anaerobic metabolic processes. An organism can use

fermentation as a source of energy when oxygen is not avail-

able, as might be the case on Mars. (S.T.L.)

574

PLANETARY STUDIES.

G. P. Kuiper

Proc. Lunar and Planetary Exploration Colloq., 2:3, Aug. 15, 1961.

p. 17--41.

Phenomena of the planets Mars and Venus are discussed.

Planetary models are reviewed, and speculations made as to

existence of organic life on these planets. (S.T.L.)

575

LA CONOUISTA DI PIANETI.

Rodolfo Margaria

AUss;li, Vol. 4, Aug. 1961. p. 49--52. (In Italian)

(61-10529)

A brief discussion of the possibility of there being life on

other planets is given. The biochemical foundations of life are

surveyed, probable conditions on other planets are noted, and

the possibilities of our discovering such life in space are

considered. (I.A.A.)

576

ON THE ORIGIN AND PLANETARY DISTRIBUTION OF LIFE.

Carl Sagan

Radiation Res., 15:7, Aug. 1961. p. 174--192.

Processes by which ultraviolet radiation or lightning could

have produced organic matter and life in the Earth's primevial

atmosphere of water, methane, nitrogen, and ammonia are

discussed and the effects of hazards such as radiation are

evaluated. The early physical conditions of the Earth were

similar to the other planets, especially Mars and Venus. It is

suggested that biological evolution may have taken place on

these planets in a manner similar to that on Earth. Evidence,

including changing polarization, color changes, and absorption

in the 3.4 to 3.7 micron range in the spectra of the dark areas is

given for the existence of life on Mars. Suggestions are made for

probe instrumentation to detect life forms. The possibility that

life has existed on Venus is considered remote. The atmospheres

of the giant planets are compocitionally similar to that of the

early Earth and organic material is undoubtedly forming there.

It is suggested that a greenhouse effect, coupled with convection

cells, may warm the lower atmospheres of these planets enough

to permit seas of water or ammonia to concentrate the organic

molecules. It is concluded that life at 400 ° K or higher tempera-

tures is unlikely. (J.P.L.)

577

SYNTHESIS OF PURINES UNDER POSSIBLE PRIMITIVE EARTH

CONDITIONS. I. ADENINE FROM HYDROGEN CYANIDE.

J. Or6 and A. P. Kimball

Arch. giochem, giophys., 49:2, Aug. 1961. p. 217--227. 45 rots.

Adenine has been synthesized in substantial amounts by

heating a solution of hydrogen cyanide (1 to 5 M) in aqueous

ammonia for one or several days at moderate temperatures.

The insoluble black polymer of hydrogen cyanide was removed

and adenine was isolated from the red-brown supernatant.

From a 11.1 M hydrogen cyanide reaction mixture at 70 °, a

yield of 110 mg of adenine per liter of original reaction was

obtained which could be increased to 685 mg by evaporation

of the supernatant to dryness and treatment of the residue

with hydrochloric acid. Since adenine is an essential building

block of nucleic acids and most of the important coenzymes, and

since hydrogen cyanide, ammonia and water are common

natural constituents of the solar system, these experiments are

considered of significance in relation to the problem of the

origin of life. (Author)

578

XENOBIOLOGY.

R. Heinlein and H. Wooster

Science (Washington), 134:3473, July 21, 1961. p. 223-225.

The authors of this letter suggest the use of the term

"xenobiology" (and adjectives derived from its prefix) instead

of "exobiology" or "astrobiology," for all references to extra-

terrestrial biology. In addition to being novel, "xeno-" terminol-

ogy is free of most of the semantic confilcts which are associated

with "exo-" or "astro-blology" and their associated adjectives.

7O



e

Dr. Wooster endorses tho use of "xono-', "xenio-" and "xon"

in an added nolQ. {Author)

579

THE UNIVERSE AND UFE.

A. L Op_

Primda, No. 7, July 1961. p. 5--12.

nm devebpmont thaegkt on ontrut, m_m4ol I_* is eivun from

the Greek p_ to *ha pnmat. Tha oral. of I,b mpm-

mws a lung irrevordbl, proem of a p_lud compGmt_ of

ormmlc subetonm and cunqdex symm badblj to *ha formaeb**

of organlsms. Sinse the early mqles of llfo on rmrth aru ctbated,

v. ca. o.ly ind_ about the _ d llfo by- (]) r_,thmle

of li_; (2) tim dlscovory of _ Forms beyond our planet where

the nvol_on of Ill. hat ae *arrmr ehm, of devebtmunt.

Until int*rplanetary travel can br_ _ proof of

orUuabnu, _ are *be only _ obiem which

ca, be studied. However, minerolog_l mdy of mateorim

shows that they wore formed under _ which ,mn4y

rule out Hf*. Conditions an the moun preclnd* life dun. Tke

lirst organic<bemlml stages could proceed on Venus. _hem

am diverse views on tho _ of lifQ un Mars;the

believes that dlflbrmet, mo_ primitive forms of organization

exist on Mars than on Earth. The problem of llfo _ another

world should not be approached only by determining

_ of the extmnce of orgenlms mxler various comlitinm,

bat also by the dudy of the courm of ovoluthkm of mattW oa the

various objods in sho univorN. (AM.IF.)

58O

SYNTHESJS OF URACIL UNDER COMDITIONS OF A THERMAL

MODEL OF PREBIOLOGICAL CHEMISlltY.

Sidney W. Fox and Kaoru Horada (Florida State U., Tal_dmsmm)

Sc/ence, 133:3468, Jun. 16, 1961. p. 1928--1924. lS rofs.

(NASA Grant NsG--105--6|; NIH Grant C--3971; PHS Grant

0-4S66)

(N6_1174=)

Uracil has been formed under d,mmd _ which yield

other matorlale of theoretical problochemlcal sigdlicance. The

chemical o'lddhnu:n for _ _ of un'actl _ on

raphy, spectrom=phy, oak, m_ and maV, nO _m and

analyses of iselatnd mato_L 1be plase of uracil in a sclmon

of biochemical origins, incleding carbon dioxide as an

mndk_,, h dimmed. (Admr)

581

MASS SPECTROSCOPIC ANALYSIS OF THE ORGUBL METEORITE:.

EVIDENCE FOR B|OGENI¢ HYDItOCAImONS,

B. Nagy, W. G. Meinschoin and D. J. Heuueuy (Fordbam U.)

N.Y. Acad. SCI., Ann., 93:2, Juno 5, 1961. p. 25-35. 14

A sample of the me_wi_, wm sebi*ch_ to solvent extraction.

infrared and ultraviolet analyses, and to mass spectrometric

analysis of _ .nd dls_la_ us _ as to thermal

balance and X-ray diffuKtlon studies. Although tbe distillates

mmJyzed probably did nat cwduln aK tl_ high molorubr w_ght

hydrocarbons in tho muteorlte and the disHllate$ worn not sub-

1961

iemd to h,_kor fradk,,,t_, th* ma-,, sp*du.un4_c mmlym

r.veal that hydrocorlmB in the Orgue_l meteorite membb in

many imporluat respects tho hydrocmbom in tho products of

living things and sedhneats on earth. Based on these

studies, it appears that blollonic procemms occur and that living

forms exist in regions of tho universe beyond the earth.

582

C_TQ BIQtOGY.

Aaron NovJck and J. Lederberg

SUP..._*om_ Sc_.';_s, _,7_.5-6, Moy--Jm i_1. p. 20_J--206.

most _ canseq_ 0o Ib_olmr0 from _ oxpi_

tion of spase will be tim opportunity to eeo if o_

lif* exists un other phmm _d to gehl an h_ on

acid;, of llft un Earth. BioLogy will havo the chance to out

hypotheses such us panspormia. Tho d_covory of othur chemtced

systems used in oxtyatorr*s_rial life can Judp us to understand oar

systmu better. An evaluation of tho _ hOSt likely to hcnm

r_ is s_e. The _ of _ _J Jab by

remain photographlc-chemical arums is discussed. Abkough of

secondm7 b,,porto,se to bhdaW, tho problem of ,pace con-

tamieution either from the Ec.lh to the planets or vk_ _mm

wil| be the ;mportant respon_'bil_/ of the biologist. (Author)

583

EXTtATEIUt_STRIAL UNGUISTICS.

S. W. Gokunb

AstmnautkSo Val. 6, Jun..-JuN ;96_. p. 46--47, 96.

An examinatioa is made of " " atlemlm wish

extraterr*striol intolUgemce. Objections aro advanced agcdnsl

tho choice of Ihe 21 am hydroslee lino as tho be_ of d

possible froquencles, tho use of p/ as an identification symbol

and the nmkunp of art_ciol "c_mlc" kn_ucm.s since they are

all based on terrestrial inSlc. Prim nond_r minims or

arittm_ prmmmbm are ndv_mtnd -- _ symbds.

Tha problems of communicating un the lards of our owe

hstolligenc_, semautks, and tho choice of sedbied matger in 2-way

communication, am discussed. Governmental coatyol, sacra.y,

and possible danger to ow civilization from extrat*muddal

cont_ mm be molv.d. (LO.)

584

THE U. S. PLANETARY EXPLQR_TION PROGRAM.

IL J. Parka

Astrmmufics, V_A. 6, Jaa.--Jmm 19GI. p. 22--24,

TI. promam _.a,ivos, _,.bn_ soak, probe mashanlm_

and technological problems of Ihe plaontmy expiomtiun program

are described. The primry goals or* the _ of tho

d_n of llfo and tim origin and evolution of _ solar

sym. Sire the changing _ of tim Martkm surfa_

indicates soma form of Ufe, the trst Mars mission will soak

avichn_ of talc _ and knowledge of the utmoqJkem

composition of Man. (F-O.)
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585

THE EVOLUTION OF HUMANS ON OTHER PLANETS.

W. Howells

Discovery, 22:6, June 1961. p. 237--241.

The author expresses his thoughts on what intelligent beings

would probably be like on other planets. (J.P.L.)

586

LIFE ON VENUS.

(No Author)

The Airman, 5:6, June 1961. p. 44.

Some of the information which has been uncovered concern-

ing the physical and chemical properties of Venus is reviewed.

(E.O.)

587

MICRO-ORGANISMS IN SPACE (MIKROORGANIZMY V KOSMOSE)

N. h Rybokov

Nauka i Zhlzn (Moscow), 28:6, June 1961. p. 8--9. (In Russian)

The use of unicellular organisms in preparation for manned

space flight is explained in a popular way. Bacteria sensitive to

large doses of radiation (Bacterium coil, Staphyloccus, butyic-

fermentation bacillus, etc.) were used to observe the effects of

cosmic radiation on mutation rate and cellular metabolism.

Lysogenic bacteria were included because of their high sensitivity

to small doses of radiation to indicate genetic consequences of

radiatioh absorbed in small doses throughout the flight. Human

cancer cell cultures occupied an intermediate position in the

radiation sensitivity scale. (Aerospace Med.)

589

CHEMISTRY OF LIFE: HOW LIFE ORIGINATED ON EARTH AND IN

THE WORLD BEYOND.

Melvin Calvin

Chem. and Eng. News, 39:21, May 22, 1961. p. 96-104.

The stages of chemical evolution are discussed as follows:

(!) conversion of simple compounds into more complex ones in

random fashion; (2) autoselection leading to the formation of

certain compounds from precursors which themselves have some

autocatalytic function; (3) the beginnings of energy conversion

and storage processes; (4) emergence of structurally organized

macromolecules proteins and nucleic acids; and (5) the formation

of a primitive organism. This same sequence of events could

occur anywhere outside of earth where earthlike conditions

exist. Evidence for the extraterrestrial existence of organic

compounds has been found in meteorites and comets. Recent

experimental syntheses under primitive conditions indicate that

the two apparently distinct evolutionary processes--the develop-

ment of the catalytic function of proteins and the code develop-

ment of the polynucleotides were initiated by the same chemistry

and grew simultaneously. (M.P.G.)

590

POLYPEPTIDE FORMATION FROM ASPARAGINE UNDER HY-

POTHETICALLY PRIMITIVE CONDITIONS.

J. Knvacs and H. Nagy

Nature (London), 190:4775, May 6, 1961. p. 531--532. 6 refs.

A report is given of the formation of polyaspartic acid from

asparagine in aqueous solution under conditions which satisfy

suggested primitive terrestrial conditions better than thermal

polycondensation. It is assumed that the polymerization of

asparagine involves an intermo|ecular nonenzymatic transamida-

tion reaction. (A.H.F.)

588

SOME ASTRONOMICAL ASPECTS OF LIFE IN THE UNIVERSE.

S. S. Huang

Sky and Telescope, 21:6, June 1961. p. 312--316.

The evolution of stars is discussed in terms of present knowl-

edge of the gravitational, nuclear, and chemical interactions of

matter, and the conclusion is reached that intelligent life has

the best chance of being found in the vicinities of stars of

medium temperature, like the sun. The qualifications of a

planet for the support of life are considered, and the assump-

tion is made, based on recent experiments in prebiological

chemistry, that life everywhere in the universe depends upon

carbon compounds. Supporting evidence is presented for the

following conclusions: (1) Other planets in our solar system

could support only very primitive forms of life; and (2) Intelligent

life could appear around o few thousand stars within 1000

light years from earth, or around two other stars (Epsilon

Eridani and Tau Ceti) within 16.3 light years of our sun. The

possibility of radio communication with intelligent life existing

elsewhere in space. (Author)

591

SPECTROPHOTOMETER TO INVESTIGATE EXISTENCE OF VEGETA-

TION OF MARS.

(No Author)

Aviation Wk. Space Technol., 74:18, May 1, 1961, p. 139.

A description is given of an infrared spectrophotometer, built

by Perkins-Elmer Corporation, to be used in an attempt to

determine the existence of vegetative life on Mars. The device

is to be used during a 1964 flyby. (S.T.L.)

592

THE ORIGINS OF LIFE ON EARTH AND ELSEWHERE.

M. Calvin

Ann. Intern. Med. 54:5:954--976, May, 1961.

A description is given of the random syntheses of amino

acids, formic and acetic acid, purines, pyrimidines, and other

organic molecules from methane, ammonia, water, and hydrogen

through the use of high energy ionizing radiation, ultraviolet

light, or electrical discharges. It is shown that the molecules

which tend to be formed under such random conditions are the

very ones which today are the common building blocks in the
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I_ologlcolreconstructionof livingmatter.Theappearanceof

order among such random molecules is induced by two forces:

autocatolysls and crystalFrzation. Points of _ between

laboratory findings and theories of the construction of macro-

molecu_bs are discussed. Stodhn in colloid surface chemistry are

needed to elucidate cell construction. A description is given of

the organic constituents of meteorites and comets and of

nxpe_ments designed to defect the _ of preblatlc organic

_nt,ue_ on other_. (F-O.)

593

SUPERIOR GALACTIC COMMUNITIES.

M. M. S,'imls
Spacefilg_,3-'3,May 1961.p. 109-110. 8 mf_.

The possibility of the existence of intolUgont exlmt_ms_al

life should lead to an examination of methods by which contact

might be made. Artificial radio signals have been sought at the

21-centlmeter line of interstehr hydrogen which might be

identified by Doppler shifts, narrow bandwidth, or a repeated

pattern of impulses. A search should be initiated for signals

from artificial probes within out solar system and for artificial

sources of infrared radiation. Since the likelihood of intelligent

llfe greatly increases toward the center of the galaxy a long

term experin_nt of beaming radio slgnals at the nearest accumu-

lations of stars shonld be undertaken. (LO.)

594

AMINO-ACID SYNTIiESIS FROM HYDROGEN CYANIDE UNDER

POSSIBLE PRIMITIVE EARTH CONDITIONS.

J. Oro and S. S. Kamat

Nature, 190:4774, Apr. 29, 1961. p. 442--443.

The direct formation of amino ac'_s from hydrogen cyanide

under possible primitive earth conditions is investlgated_ Almost

all the amino acids may be present. On the basis of chromato-

graphic evidence the amino acids aiamine, giycene, and aspartlc

acid were tentatively identified among the products formed by the

condensation of hydrogen cyanide in aqueous ammonia. (A.H.F.)

595

COMETS AND THE FORMATION OF BIOCHEMICAL COMPOUNDS

ON THE PRIMITIVE EARTH.

J. Oro

Nature, 190:4774, Apr. 29, 1961. p. 389--390.

The basis for the hypothesis of the cometary origin of bio-

chemical compounds on the primitive earth is discussed, h is

known from work on cometary spech_ that comets contain

large amounts of hydrogen, carbon, nitrogen, and oxygen com-

pounds, as indicated by the fiuoresconce emission bands of

diatomic and triatomic radicals or molecules such as CN, CH,

CH_, C2, C_ NH, NH_, and OH, and ions such as CH ÷, O!_, CO +,

N_+, and CO= ÷, observed in the heads or toils of comets. In

addition, the following products have been produced in the

laboratory from chemical mixtures approaching cometary cam-

position: adenine, 4-aminoimidazole-5-carboxamlde, 4-amino-

imldazole-5-carboxamldine, formamidine, glycinamlde, glycine,

aienine, aliphatlc acids, polypeptldes, and deoxyribose. It is of

1961

interest that the predominant elementary composition of comets,

and for that matter, of the universe as a whole, if the h_rt

gases are excieded, is precisely _._al to the elementary

composition of prohAns, that is hydrogen, carbon, nifl_j_m, and

oxygen. The corollary is that given appropriate iAanatmy concl_

tlons, the phenomen_m of biopoinsls should be a probcdde event

in the universe rather than a very improbable one. (|.v.L)

596

THE MOON AS A COUJECIOR OF BIOLOGICAL MATERIAL.

F_ Anders

S_..nee ,nMash|_), 13_:3459, Apr. 14, 1961. p. 1||5--i|16. ]2

reh.

Themathematicalprobability is consideredof terrestrial or-
ganismsreaching the macro in detectable amounts (I organism/re, s

of the moon sorfac_). Using the optimistic value of IQ zz as the

number of life-bearing planets in our galaxy and the approxhnato

mass of the earth's blospbece as typical fuc them, the approximate

total mass of galactic biospheres is determined. Meh_r impad

seems to be the most likely way that organisms could escape

from their parent plannts. An impact capable of imparting escape

velocity to terrestTial biota may be expected at 108--10 e year

intervals. Considering the solid angle subtended to the earth by

the moon _t seems quite possible that terrestrial ergan_sms might

reachthe moon. However,the probabilityof organismsforeign
to our solar system rec_ug the moon in detectable numbers is

overwhelmingly small. (Auther)

597

STERILIZATION OF INTERPLANETARY VEHICLES.

Charles R. Phillips and Robert K. Hoffman

In: Research II (Intern. Space Scl. Syrup. (2nd) Florence, Apr.

!0..-'I 4, 196!)

N.Y., Intorscience, 1961. p. 661--672.

Reasons for concern nmng blok_ists that man may con-

tominate extraterrestrial bodies with earth mlcro-organisms

are (1) that earth mi©ro-organisms may not only survive bat

propagate on other planets, upsetting the bioJogical balance of

the planet; and (2) that an opportunity to obtain information on

the origin of life may be jeopardized. For these reasons, space-

craft should be sterilized before I_aving earth. Since a large

percentage of the small electronic components of spacecraft

have been shown to be internally contaminated, techniques which

con be used to sterilize an entire spacecraft ore dlscusmd, lbese

include steele assembly or heat or radiation sterilization of

hermetlcany sealed components and plastics, followed by sterilt-

zatio, of the spacecraft surfaces by ethylene oxide at the last

possible moment before launch. The nose cone would protect the

spacecraft from recentamination during its flight through the

earth atmosphere. (M.P.G.}

598

SIGNIFICANCE OF CARBONACEOUs METEORITES IN THEORIES

ON THE ORIGIN OF UFE.

J. D. Bereal

Nature (London), 190:4771, Apr. 8, 1961. p. 129--131.
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The conclusions of Meinschein and Hennessy after finding

paraffinoid hydrocarbons in the Orgeuil meteorite are "that bin-

genic processes occur and that living forms exist in regions of

the universe beyond the earth." However, these results indicate

that the meteorite material may be of arganismal origin and

not that it must be so. It is possible that these hydrocarbons

could have arisen from inorganic condensations of smaller

carbon-containing molecules. Experiments with high-energy radia-

tion on the synthesis of complex hydrocarbons may justify a

theory that these molecules were formed as the planets them-

selves were formed and that they ore not necessarily the end

products of chemical evolution.

599

PROJECT OZMA.

F. D. Drake

Phys. Today, 14:4, Apr. 1961. p. 40-46.

The process of natural selection led, after some five billion

years of chemical and biological evolution, to our present

civilization. Since it takes something like 5 billion years to

produce an intelligent form of llfe, this means that the radiation

from the star about which a planet orbits must stay nearly con_

stant in intensity over that period. Single stars of near-solar

luminosity ore the most likely abodes of intelligent life. Types

of radio transmitters are described as means of detecting extra-

terrestrial llfe. The probabilities of success for Project Ozma

(the search for radio communications from outer space) are

discussed. (M.P.G.)

6OO

THE PLANET VENUS.

Carl Sogan

Science, 133:3456, Mar. 24, 1961. p. 849--858.

After an exhaustive review of past and present Venus rn-

search, evidence is introduced to show that the clouds are

composed of ice crystals. Because of the high surface tempera-

ture (600 ° K), no liquid water is expected on Venus. The sur-

face should be hot, arid, calm, and overcast. (J.P.L.)

601

THE OPERATIONAL PROBLEMS OF STERILIZATION.

N. F. Jacobsen

Presented at ARS Missile and Space Vehicle Testing Conf.,

Los Angeles, Calif., Mar. 13--16, 1961. 5 p.

(ARS Paper 1671--61)

Sterilization procedures proposed for use in the sterilization

of the Ranger spacecraft are described. It is concluded that

sterilization can be accomplished and that proper consideration

early in a program can greatly mitigate difficulties that are

presently encountered. (S.T.L.)

602

HOW RANGER PAYLOAD IS STERILIZED.

H. M. David

Missiles and Rockets, 8:13, Mar. 1961. p. 27--28.

The sterilization process for the Ranger payload is described.

The separation will take place at altitudes high enough to

prevent atmospheric contamination of the payload which was

previously sterilized.

605

IS THERE LIFE ON OTHER PLANETS?

N. Harowitz

Eng. and Scl. (Calif. Inst. of Tech.) 24:6, Mar. 1961. p. 11--15.

Also in: Calif. Inst. of Tech. Quart., 2:3, Summer 1961. p. 12--17.

Knowledge of life on other planets is important in that it

would tell us whether our particular form of living matter,

based on proteins and nucleic acids, is the only possible kind

of life, or whether some other kind of material is capable of

showing the attributes of living matter. Current theory holds

that life will arise where conditions are favorable, and that

microbial life is the most ubiquitous and tenacious. The possibil-

ity of this type of llfe existing on Mars and Venus is discussed.

(Author)

604

EXTRATERRESTRIAL LIFE (ESTRATERRESTRISCHES LEBEN)

F. Drawert

Naturw. Rundschau (Stuttgart), 14:2, Feb. 1961. p. 68--70. (In

German)

The author reviews a report on organic constituents found in

the chemical analysis of the meteorite Murray by M. Calvin and

S. Vaughn. Various theories on the origin of life are discussed.

(J.P.L.)

605

BRIEF INTRODUCTION TO EXOBIOLOGY.

U R. Tello

Rev. Nacl. Aaron. Espac|al, 21:14, Jan. 1961. p. 15. (In Spanish)

Brief discussions ore presented of inorganic and organic

evolution, the possibilities of extraterrestrial life, and the con-

tributions which may be made to both areas by means of space

research and exploration. (J.P.L.)

606

LA CONQUISTA DE LOS GRANDES PLANETAS.

R. A. Quiroga

Rev. Natl. Aaron. Espacial, 21:14, Jan. 1961. p. 8-9. (In Spanish)

(A62--2842)

Discussion of the atmospheric and other characteristics of

Mars and Venus which are of importance with respect to their

habitability. The "population explosion" on the Earth is noted,

and the possibility of colonizing the planets is considered briefly,

as is the possible existence there of living beings resembling

man. (hA.A.)

607

ADVANCING FRONTIERS OF LIFE SCIENCES.

B. Mukerji

A.I.B.S. Bull., 11:2, 1961. p. 21--24, 32.

74



J

Ipitum nmj vls_s od_ pkm_ he may be conf,_ with
p_imo,_S,d _ s_ra,_W fonas d llft, and pe,bel_ dre
ex_u_Nm d aucinut If_ Skd_im a_ mw s_lyi_ dm nda-
_oa of _ cmd selar _mdlu_on 0odm
gu_ratkm of bkdogisalmatorkds and Oo tbe ,mmtkm and

ev_nkse of speck_ No d_ndd tbe hwwlday of dine Fac_rs
dvrbg due ht_ two biioe years oF ow own klsee_ Ims been
a cloclsivt inlmmce in the dev_panmt cdF _KnM; syNems. No

mat_ bew fw vm cwry _ar_-based invufigahinm_ ie seems
c,r_n d_ spoco tmvd d brbS swp,kes _ dm lu_q_ Id
pUysbSog_. NasU new beowbd_ of cdlr end ml_k

adap4u_ of plant and ankud life to very dilun_ _i_as
of tou_p_utv_, p,_mqn, immiai_r, and radioacUiv_ d be
avmkd,b. (_LF.)

6O8

AFTERTIE ORIGIN OF UFE.

Nak_mv, u _a,nm_ U.,J_p_)
Acta BinJ6eroret., 14:1--2, 1961. p. 29--42.

Two condi01o,n _ _ p,_,ary ,,,_d_W,.,_ _
occurred afar the o,lgb of Ire a_ cNsider_ (a) H nms0 be
a non-speclk pothum. (b) It mast be cme of Ihe sJmqp&nt poltoms.

The above conditions are satlslled by _ polarity.
A,_vally0 the sh_plest paJar pattom is divided into two cJuuas.
Tho first of these is represonh_l by a Nqlloe_ invorekm. TI_
glrst _ might _horofore have occw,_ in two

reginealproerus_onand mgineal in_ of tbe

o_unnrm. s,_b_ beC_H_Md bytbea_m_c_
ofpro_mbs,kpoiwi_.(A,_)

6O9

ATMOSI_ OF _ _ VH4US.

w. W. Kello_ and C. Sagan
;_L A¢_i. of _c_., Nail. Res_ Coumc//, Wad_, D.C. 19_1. 151 p.

Section F of Chaptw Iii discusses h qvNtkm of h on

Marl The evidence, taken as a whole, is _--'_m of llfo;
in particular, the responseto the ava_ob0_ityof wa_r vapor is lust

what is to be expec_l on a idmee which is now relatlvdy
arld but which onco probaldy bed nuKh mo_ wrface v,a_r.
The direct ovldea4_ summcwizod is _ ndevmd only to

tbe pr_nenco of " " Tbem ae m valid da_ fw
o, qainst the existence of larger _rIamlsms and motile mimals.
Ca_orhn of llf_ de_ction experhasn_ a,,m lis_d. Im Appe,_

5, an c,g,_c pas_tkm is _ bawd oe tke pea,_lde exlsNe_
of li_ as we do not Imow it. (M.P.S.)

610

BIOLOGY OF SPACETRAVEL.

N. W. P_rin,nd. (London _ns_tu_ of nk_ow)
N.Y., Iksfn_r Publlst_ Co., I_N_I. IIQ p.

Published as the Sympos_ of the lastlm_ of lU_dogy No. 10.
Ihe book contains an introduction and the followin9 dmptors by

different conh'ibutors: BinJogisaJ L:ffKts of Pm'tial aid of

Completo Welghtkm_ss: _ of Ufe in Space Sklt_
_1 Environment: Ma_ of UFe in Space

Synthesis, Recycling and the Stop Towards a Microcosm: Malnt_

1961

m of ufe in spase Sk_ps-dm Fond Prdl,-" _-
Space md _s mbcts oe Ma_ Psydmiogkd Proldem of SoImde
,_d _ nm Pro&Ira of Ash_ _ nm

Humon Brakm in Spose TIS_: _e0ers of _ of

Plan_ ond dm Eank: and tim Probable Envlronme_ on Oduw

Pk._s md _s Sddu_ay fw S_n, F_m of U_ (A_kw)

611

CAPTIVES OF THE SUN.

J,i_ _ _be,_ (ik_ PUumm_u)
N.Y-, 9_ld, M_ud & C_, 1961. 31¥ p.

In 1959 a roport of dellnito trases of wahw vap4w eId free

oxysso in tbe atmaspkere of V_ was mnde. H this is conas_,
the_ we may specvlato om tim e_s_nce of life--at leas_ in

form of v_w_En_
The asvlrmuasnt, topogcopky, and ndatina of Men is

.m_. ,_,,t f,_n _w gbalng wli pokerasm,_e Marmm
_ is either _ or grasL Tbese gram wws
_._ wl tl_ ram. _xl be_ Ira,, is_rlmmd m vq_eatlm.

Mm recastiy, d_ri_ of tim dmk enm Imm Imm immmled

as I.,'_ eaiw .,I.bk_ ml0. or w q_d illm_ ,*4m _
_r_ _ t_ _ _m _l_m_ _. lr_ Put-

of _ vege_nlon and _1 _ persh_ (F.,C.}

612

DIRECT SYNTHESIS OF POILYPEPTIOE$. 1. POLYCON_NSATIO_

OF GLYCINE IN AQUEOUS AMMONIA.

J. Oro & C. L G_Adry

Arch. of Biochem.& Billets., Vo!. 93, lq_1_ p. !66--!71.

Polyglyci_ w;th ,v, mrc,_ degrees of p_m,wimt_on up to
18 _ syntb4niz_d by _ 91yclmm tm oqas4ms ommomlmu

hydroxide solutions. The rate of hue nmctkm iemrucnmd _ Ibe

ammonium hydroxide concentration, and _ optimum

tw_ of slmtbem w_ f_md a_ ob_n 140° C. 11_ poiym_ yldd

glycm vp_, askl hydrdy_ Ibe _ spec_ in I(Ik dhks

has .b_ d_ the IXh,m beve _ _ of
I_M II.The si_il_m of them _ in i to

613

THE EXPLORATION OF MERCURY, THE ASTEROIDS, 1HE MAJOR
PLANETSAND THEIR SATBJJTESYSTr_ AND Pt.UTO.

IL L Newbum, Jr. (JPL, Pasadm_, Calif.)

In: Frederick I. Onivmy, III, nd. ADVANCES * IN SPACE SCIENCE

AND TECHNOLOGY, V_L. $.

N.Y., Academic Press, 1961. p. 196--266.

A review of _ known facts abo_ Memwy and Jupltw
indicatesthato swrck for organic m,Aead_ _ _ forms

on theseplanets is warmn_l. (M.P.G.)
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614
GENETIC NUCLEIC ACID: KEY MATERIAL IN THE ORIGIN OF

LIFE.

H. J. Muller

Perspectives Biol. Med., 5:1, Autumn 1961. p. 1--23.

A review and discussion ere presented of the chemical bases

of living organisms. The structure of desoxyribose nucleic acid

(DNA) and ribose nucleic acid (RNA) is discussed, and their

importance in biologic replication and genetics is stressed. What

is known of evolution from nucleetide chains to the synthesis

of proteins and the development of protoplasm is reviewed and

discussed. The conditions for life on the Moon, Venus, and Mars

and the evidence for life occurring on these celestial bodies are

reviewed and speculated upon.

615

A HISTC_Y OF ASTRONOMY.

A. Pannekoek

N.Y., Interscience Publ., Inc., 1961. 521 p.

Observations of Mars have revealed yellow or ruddy parts

and dark, mostly greenish parts. Scientists agree on calling the

latter vegetation. It is concluded that life-conditions on Mars

are not greatly different from those on earth, and it is, therefore,

possible that some form of llfe did and can exist there. The

French astronomer, Flammarien, in 1892 even postulated "The

inhabitation of Mars by a race superior to ours". However, /t is

now generally conceded that Martian life is, at best, only

some primitive form of vegetation, and that other planets are

not suitable at all for human habitation. (E.C.)

Contents:

Pt. I: Astronomy in the ancient world. Pt. 2: Astronomy in

revolution. Pt. 3: Astronomy surveying the universe.

616

INTERNATIONAL CONTROL OF INVESTIGATIONS OF RARE

METEORITES.

(No Author)

Nature, Vol. 189, 1961. p. 967

Carbonaceous meteorites, unlike other meteorites, have never

been subjected to high temperatures; therefore, they might well

contain samples of the raw materials from which life may

have been formed on larger planets. The work of Nagy,

Meinschein and Hennessey provided presumed proof for the

existence of life on the meteorite parent bodies. Scientific

investigators by their immediate demand for meteorite samples

may exhaust the stock of meteoritic material. The Committee

on Space Research of the International Council of Scientific

Unions should be placed in control of meteoritic material to

obtain the maximum information from them with the minimum

of destruction. (A.H.F.)

617

INTERSTELLAR AND INTERPLANETARY COMMUNICATION BY

OPTICAL MASERS.

R. N. Schwartz and C. H. Townes

Nature, 190:4, 1961. p. 205--208

Long-range communication by radio waves is already well

known, and the possibility of interstellar communication by

radio waves in the microwave region has been suggested to

search for signals from intelligent beings on planets associated

with nearby stars. However, maser oscillators and other appro-

priate apparatus operating in or near the optical region are

being developed. These will allow detectable light signals to

be beamed between planets uf 2 stars separated by a number

of light years. Two different systems of optical masers are

described, and the detectability of maser signals is discussed

at length. Other possible methods of communication are

mentioned. (A.H.F.)

618

INTRODUCTION TO ASTRONOMY.

Dean B. McLaughlin

Boston, Houghton MiMia Co., 1961.

The large daily temperature range, extreme scarcity of water,

practically complete lack of oxygen, and very low atmospheric

pressure impose severe limitations on the types of organism that

might exist on Mars. No terrestrial warm-blooded creatures could

survive. Most higher plants would find the climate toe rigorous.

Lichens and some algae and mosses probably could endure

the extreme conditions. The lack of chlorophyll-rich plants is

indicated by the low reflectivity of the maria in the infrared but,

as noted, lichens and algae may be present. (A.W.)

619

LIFE, ITS NATURE, ORIGIN, AND DEVELOPMENT

A. h Oparin

N.Y., Academic Press, 1961. 207 p. 30 rots.

(Transl. from the Russian by A. Synge)

A review of the nature of life and theories regarding its origin

is followed by discussions of those physiological activities of

probable origin outside a living system and the mechanisms by

whch they contribute to the origin of life. The nature of competi-

tion for substrate is emphasized. The author predicts llfe forms

elsewhere in the universe with different pathways to complexity.

Concludes that biological evolution for man has slowed, further

change is in the societal sphere. (G.W.)

620

A LITHOLOGICAL INTERPRETATION OF THE PHOTOMETRIC AND

COLORIMETRIC STUDIES OF MARS.

V. V. Sharanov

Soviet Astron. A. J., Voh 5, 1961. p. 199-202. (In English)

Results of visual photometric and celerlmetric observations of

the surface of Mars were compared with data from a study of

terrestrial rocks. The mean values of the albedo and the color

excess obtained for sand, desert coverings, red Permian rocks,

and dense varieties of limonite are not similar to the values ob-

tained for Mars. Only the earthly varieties of limonite approxi-

mate the more saturated color of Mars. It is proposed that the

surface of the Martian continents is covered with silt of limonite

particles. The orange haze is caused by these particles ascending

into the atmosphere. (M.G.)
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MANANDSPACE.
R. F- L_pp
The Next Decade, N. Y., Harper & Bros., 1961. p. 183.

Presents an educated guess, based on peripheral experience in

the field of astronautics, as to where space flight is leading man-

kind, and what new discoveries will be made as lunar and plane-

tory flight become realities. Attention is given to current projects.

Chapters deal with such topics as the US space programs, peace-

fal uses of satellites, mirdury space vehicles, the possil_'litlas of

life beyond the Solar System, the origin of I'dFe on Earth, and the

po_*'_b-"L_ies of communicating with other intelligent communities

within the Milky Way galaxy.

622

MARS AS AN ASTRONAUTICAL OBJECTIVE.

L. Hess (Fla. State U., Talinhassoe)

In: Frederick I. Ordway, Ill, ed. ADVANCES IN SPACE SCIENCE

AND TECHNOLOGY, Vol. 3, p. 151--192.

N.Y., Academic Press, 1961.

Investigation of llfe on Mars may have a vast impact of a

practical as well as an intellectual nature. It is impossible to

predict t1_ consequences to biology of detailed study of a llfe

form which has evolved and lives in an environment so different

from our own. Yet it is likewise imposs_ble to set limits on the

effect such observations may well have. We lind ourselves faced

with the necessity of pursuing these investigations, regardless of

their difficulty and expense, for our very nature demands it and

our practical self-interest will most likely be well-served in the

process. (Author)

623

THE MECHANISM OF SYNTHESIS OF ADENINE FROM HYDROGEN

CYANIDE UNDER POSSIBLE PRIMITIVE EARTH CONDITIONS.

J. Oro

Nature, 191:1193 (3b), 1961.

The research supports the imidazole pathway as a mechanism

for the synthesis of adenine from hydrogen cyanide under possible

primitive Earth conditions. (A.H.F.)

624

MINERALOGICAL AND CHEMICAL PROPERTIES OF THE CAR-

BONACEOUS METEORITE FROM KABA, HUNGARY.

K. I. Sztrokay, V. Telnay and M. Foldvari-Vogl

Acta Geol. Acad. Scl. Hung., Vo|. 7, 1961. p. 100-103.

The carbonaceous meteorite that fell in 1857 near the village

of Kaba in Hungary was reinvestigated. This meteorite is an

ollvine*pyroxene chondrite. "Organic matter" impregnated the

fine-grained ground mess between the chondrules. This matter

consisted of aliphatic hydrocarbons containing some sulfur. It

exhibited no luminescence in uhroviolet light and contained no

halogens. A mineralogical novelty, spinel, occured in separated

nodes of centimeter size and in association with enstatite. Mag-

netite was the most important of the opaque minerals. Metallic

iron occurred only in small and rare grains. Traces of carbon

1961

and hydrocarbons found in "common" stony meteorites suggest

that the hydrocarbon content has been gradually lost, and that

this process went hand in hand with a reduction and alloy farina-

ton of the metals. "Organic" cbandrltes represent some of the

phases end arrested stages of this process. It is assumed that,

compared with large celestial bodies, meteorites represent a "less

mature" (initial) stage of develapnMmt. 1his retardation of de-

velapmunt postulates a smaller mass of the celestial bodies

involved. (I.v.L)

625

NOTE ON THE PROBABLE CHARACTER OF INTELLIGENT RADIO

SIGNALS FROM OTHER PLANETARY SYSlT:MS.

J. E. Golay

Proc. IRE, 49:5, 1961. p. 959.

The character and spectral location of possible extraterrestrial

signals is speculated upon. The 1421 Mc line of hydrogen seems to

be a reasonable starting point, but since this line is located in a

relatively noisy level of the comic radio spectrum, a location at

either half or twice the frequency appears probable. Each of

these bands may be corrected fur nebular drift; therefore four

bands should be searched. Cobecent s]gaals may be _ as

such by special search procedures. (E.G.)

626

ON THE GEOGENOUS EVOLUTION OF SEUF-REPRODUCING SYS-

TEMS AND MACROMOLECULES.

H. S. Anker

perspect/ves Biol. Med._ Vol. S, 1961. p. 86--88.

The passible steps leading to the formation of self*reproduclng

protein or ribonucleic acid macromolecules are enumerated, it is

statistically almost impossible that "able" macromolecules could

have been formed by random assembly or chemical selection, so

that they must be regarded as the products rather than the begin*

ning of life on Earth. Simple self*reprnducing molecules could

have been formed by the action of ultraviolet energy on the

organic broth under autocatolytic conditions, evolving to the

complex mecromolecules. The possibility exists that the light-

absorbing components of the first self*reproducing system were

related to the purines and pyrimidines. (A.H.F.)

627

ORGANIC CONSTITUENTS OF METEORITES.

M. H. b_g,
Nature, Vol. 191, 1961. p. 1137--1140.

The author demonstrates that the Mokoin meteorite contains

a variety of quite complex organic compounds, l_e problem of

the origin of these compounds remains complex and unsolved.

628

PEACETIME USES OF OUTER SPACE.

S. Ramo, ed.

N.Y., McGraw-Hill Book Co., 1961. 279 p.

The principal reason fur space exploration is to gain knowl-

edge. It is the authur's belief that existence on Mars would be a
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little off-beat as compared to living in Antarctica, due to tom-

perature extremes, little gravitational puN, and little oxygen.

The main interest for space exploration for us is to find out

whether there is life on the moon or planets. The moon seems

dead and probably is. Color changes on Mars are suspicious of

life. Spectroscopic observations indicate lines characteristic of

the carbon-hydrogen bond, and may be duo to life. The author

predicts that llfe on Mars will be so strange, so unusual in ap-

pearance, that the first observer will not recognize it as life at

all. Life as we know it is based on amino acids. Are the Martians

also made up of amino acids? (E.C.)

629

PHOTOCHEMICAL SYNTHESIS OF AMINO ACIDS AND A NEW

TRANSAMINATION PROCESS BY TRANSFER OF FREE AMINO-

RADICALS.

G. Ferrari and R. Cultrora

Nature, 190, 1961. p. 326--8.

Investigations show that it is possible to synthesize amino

acids by UV irradiation of solutions containing a ternary organic

compound together with a nitrogen compound such as potassium

nitrate, sodium nitrite, hydroxylamine and ammonium hydroxide.

All the various stops of the photochemical process are elucidated.

The action mechanism of each of them is established, and a ra-

tional coordinated interpretation is deduced. (A.H.F.)

630

POLARIZATION STUDIES OF THE PLANETS.

A. Dollfus (Observataira de Paris, Moudon)

In: G. P. Kuiper and M. B. Middlehurst, eds. PLANETS AND

SATELLITES. Vol. II1. p. 343--398. The Solar System. U. of

Chicago Press, 1961.

After a description of the methods used in polarimetric analysis,

the polarization characteristics of the Martian surface, the bright

and dark regions, the polar caps, and the different types of clouds

are discussed. Vegetation is suggested as a possible interpretation

of the dark markings and the changing tints an Mars. The white

spots at the poles of Mars are compatible with a deposit of

hoarfrost which sublimates under the sun's radiation. Polarimetric

observations also suggest the presence of water vapor in the

Martian atmosphere. (M.P.G.)

631

THE PROBABLE ENVIRONMENT ON OTHER PLANETS.

H. Shapley

In: THE BIOLOGY OF SPACE TRAVEL, Symposia of the Institute

of Biology, 10, p. 107--116. London, 1961.

A discussion is presented on the physical environmental con-

ditions primarily on the Moon, Venus, and Mars {other planets and

stars are also mentioned). The greenhouse effect of the atmos-

phere of Venus and the earth is related to the temperature of the

planets and the occurrence of life there. The presence of ozone in

the Earth's atmosphere appears to be unique, and the effects of

this shielding an the evolution of life is discussed. (Aerospace

Med.)

632

RADIO EMISSION FROM THE PLANETS.

F. D. Drake

Phys. Today, 14:4, 1961. p. 30--34.

Results of radio emission observations of the planets are dis-

cussed with some references to their biological significance. The

temperature of Venus is much too high for carbon-baced life

forms to survive. Therefore, it seems likely that any life forms

that previously existed on Venus have been destroyed and that

no living forms exist on the surface at the present time. The use

of radar astronomy to detect living things on another planet is

suggested. Since most living things have vertical sides, a radar

analysis that suggests a large abundance of objects having

vertical sides would be good evidence for the existence of life.

(M.P.G.)

633

SCIENCE IN SPACE.

L. V. Berkner and H. Odishaw

Now York, McGraw-Hill, 1961. 458 p.

This volume presents a review of the new scientific opportuni-

ties offered by space science and suggests what now appear to

be major areas of emphasis for the national space effort. Among

the topics covered are results of experiments in space, the nature

of gravitation, knowledge of the earth from space, aspects of

geodesy, meteorology, upper atmospheric rocket research, satellite

research of the upper atmosphere, the moon and planets, physics

of fields and energetic particles, interplanetary gases and mag-

netic fields, the acceleration and propagation of particles within

the solar system, the sun, galactic and extragalactic astronomy,

and exobiology.

634

SETTLING TIME OF A FIXED AMOUNT OF OXYGEN IN THE

ATMOSPHERES OF PLANETS CONTAINING WATER VAPOR (O

VREMENI USTANOVLENIYA STATSlONARNOGO KOLICHESTVA

KISLORODA V ATMOSFERAKH PLANET SODERZHASHCHIKH

VODYANOY PAR).

E. K. Byutnor

Dohl. Akad. Nauk SSSR, 138:5, 1961. p. 1050-1053.

Transl. by NASA Wash., D.C. 7 p.

{NASA TTF-86; N64-10522) OTS: $0.50

A theoretical appraisal is made concerning whether the accumu-

lation of a significant quantity of free oxygen in the terrestrial

atmosphere as a result of water vapor photadicsociation was

possible prior to the appearance of organic life. This appraisal

is made by estimating the time necessary for the accumulation

of the given quantity of oxygen in the terrestrial atmosphere a_

the expense of H._O photodissociation, with losses duo to surface

oxidation.

635

SOME ASTRONOMICAL ASPECTS OF LIFE IN THE UNIVERSE.

Su-Shu Huang

Smithsonian Inst., Ann. Rept., 1961. p. 239--249.

78



6

T_e concepts of planetary for_at_m, zoe_ of a4_cqqs_bie wm-

vlronment around stars, tho development d life within tke solar

sYSt_ cmd the rest of the universe are oudiMd. From tkeon_m

of the conservation of angular momeatme and thenmal sta_lily

ore, tho Io_ time p_ods necessary for blologkal ev, du_m, soars

between spec_l types F5 and Ks very probably kavo plamdwy

sym_ capabb of suppo_ I_. hddk;_ r,fe may be pmsade

around 1 or 2% of all slats. _ lifo iu oxldlz;ng

c,em_qd-wo is ccmsldencl mose fem_bi,D oat d._ bcnis d m,cessary

b_dmvlcal complexly. LgFe_ems kqnbable _ Vem,s because

of rite hlgk surface te,mperatv_ b_ d_ comikSms on Mars en

not b,possSbly hos_b to low o_ler vegetutk_ bdlo_

_on with oxtmterrest_al life mlgl,t be _ by tho vso of

to detail signals at the 21-cemtimet_ llmo of neutral hydrogeL
(E.O.)

636

SOME PROBLEMS OF COSMIC BIOLOGY.

N. M. S_sakyan, O. G. Gazenko, and A. M. Genin

Zh. Obshchey Biol., 22".5, 1961. p. 325--332.

Also In: Ref. Zh. Bkl/., No. 9A99, 1962.

In dlscm of tke problem, FonB and C4mdillo_ of Extra-

terrestrml Ufe, perspec_ves wore indkah_ for the s_vdy of the

oxist,,e,:e and chc, mctm';stics of _ ma.er mui aegmic sub-

shmcos in space and on otimr _ Sbec:e organic life bawd

on carbon compounds is possade at tempen, twes from -t-80 to

--70 ° c, perfi,..,t h,_ of Mars (avemee emm,al tern..

pemture approxhnately --SO °) aud V,,,ms (qJsproxlme0dy

.50°). and the compar;son of forms of llfo c.' b;ogeek prodeds

found the_e w|th those of ear_ are of iateresl. Reloted to

exob_icai investigations _ above, tim necessity is

part_ularly sh_sud of _ the emcontrolbd _anspolrt of

eorthly forms of Ir_ a,d orsanic moh,rk,I to odor heavmdy

bodles as welt as transport of mwsual forms of lifo to eartk.

637

SPACE RIGHT AND SCIENCE.

L V. Befl_

Astronaufks, 6:10, 1961. p. 46-47, 138--150.

The acl_evemeats of preseet sendi_ expeemen_ and _be

rationale and goals of lunar and _ exp4omlloa aro

lined. The advancement of sclenfi_ knowbdge and the WoFess

of tecimobsy have be_ _e hnmedS_ fnm_. The role of the

of o_l lifo m a _ _ gaal is dls-

cussed. Evldence is ava_ble f_r possible leb ea Mm ud i_w-

hops ev_ on dw Mo_. The s_dy of _ eoAo_al em_,_-

me_s evoa ;f no I;fe is fmmd, will kave rdevonce to m_kn_and-

h,g _ evoh,fi_. TI,e pmbim of con_mlmtlon is ex.

tremely serk_ both oa Eard, md odw p&me_ n,,me,,GOk.,al

cooperation vn'll be required in the problem of contaminatlcm and

_n dw p,ne,vk_ of v_al evkk._. (F-O.)

638

SPACE MICROBES.

Pau I,- Fozzy

Bu/_. Atomk So/., Vol. 17, 1961. p. 249.

Rod-shaped microbes found h_ the Murray meteori_ are unlike

1961

any terreslTial organisms. These wero grown for tho ltrsl

in the laboratory at tim National Institutes of Health. Dr. Frederick

O. S_der, who has beee worklng on the cvhres of the "space"

mlc_-organlsms, said tlmt tho only way tked one mn be cmtam

of tho extraterrestrial orlgia of the organisms ;s to trap sone

meteorites in space before thoy have been contaminated in an

Earth envlromnwt. (M.G.)

639

TIME IN WHICH A STEADY AMOUNT OF OXYGEN IS ESTABLISHED

IN THE ATMOSPHERE OF PLANETS CONTAINING WATER VAPOR.

E_ .J(.o8yutner

Do_/. Akad. Nauk S_J_, 138-.5, 1961. p. 1050.

It h suggested 0ha0 the photodissoclatlon of wa_r vapor was

d_e son of oxyge_ in tho Earth's atmosphere until the

of organic llfe on Earth. Ahhough tho presence of a hlghly

developed b_osphere makes it h_=_mlbie. _ cllrecdy exnmiM tim

balance of oxygea duo to nonblologlc processes, mlculatlom am

presented of the time necessary for accumulating oxygm h_m the

photedis_clatlon of water vapor in 0ho presence of le_ from

surface oxidation. These calculations load to aa eselmme of

cond_ns im,,_inh,_y prKecUnS _, o,_ of r,feo,, Eard,.

(M.P,S.)

64O

AN UPPER UMIT TO THE CONCENTEATIOIN OF NOt AND NsO_
IN THE MARTIAN ATMOSPHERE.

W. M. Sialon

Pub/. Astroa. Soc. Pac/_c, Voi. 73, 1961. p. 125--128.

Spec_ogrophic studies of the Martian atmosphere aro presented

as evide_e agolnst subs_ntlal amouats of NO, and NsO, in tim

o0,,,oq,l_. Jt v.m _o,,sly _ tbmt d,,o _ f,,at_

o,,cn ot,,e_q,,ho,'h: pU_ coeka bo explu;,Md _ a sw.n,,s of

ox.idos of _ iu eqe_la_ri_ _ each o01_. YeJk_w

cannot be local concentrations of NO= since their iatrlnsk bright-

hess could not be produced by _ the co,_mtmtio, d

the absorlAng gas. in infyared speclm, absorblio_ bands i_-

dlcative of NO= and NsO, are mlss/_9 at 8 and 13 mlaroes. Using

0ho bemd at 3.43 microns, the maximum possible concmtndlon of

NO_- ia the almosphe_ is 1.2 parts per millloe, quite insufltckn_

0o cause _ assmned efFeds. (F-OJ

641

VENUS AS AN ASTRONAUTICAL OAJECTIVE.

P. Moore (Brit. A_ron. Assoc.) and S. W. Greenwood (Brit. Inter-

p_. SocJ

In: Frederick I. Ordway, III, ed. ADVANCES IN SPACE SCIENCE

AND TEOINOLOGY, VoL 3. p. 113--.147.

N.Y. Academic Press. ]961.

Specubtlo,u on _e po_ of I_ o, Ve.us are bcivded ia

a g4mm_ revlew of the planet, tf the dus_ bowl hypothm_ is

correct, _n no _ is pos_bie. If, however, the pbM0 is mainly

ocean covered, it may resemble Earth in the Precambrian or

Cambrian ora when primitive marine I;fe existed in tho oceans.

Should thls be the case, there seems to be no remon why thls llfe

should not devekq= ovw the ages with a gradual change to an

oxys_ o_,_pl,ere _lbwlng the e_oluti_ of

(M.P.G.)
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642

THE ABUNDANCE OF WATER VAPOR ON MARS.

C. Sagan

Astron J., 66:2, Mar. !%1. p. $2.

Presented at A.A.S. 107Oh Meet., New York, Dec. 29-31, 1960.

To date, all spect_scapk searches for water vapor on Mars

have b**n negative. A resulting rigid upper limit on the water

vapor abundance is 3.5 X 10_ g/m -s. A lower limit to the

water-vapor abundance follows from the discrepancy of obout

30°K between the theoretical mdintinn temperatures and the

observed thermocaupla temperatures of Mars. Th, water vapor

requlmcl in additkm to the Marllan COs to explain this greenhouse

efflct is determined asa function of th. man infrared surface

emhu_v_y, e. If • <_ 0.82 no w_tm" vapor is NNlaired; since

observations of the polar ice caps indicate water vapor must be

presamt, (mm;t exc4md 0.82. The emlssiv_ty of Mars b _ 3J /1

surface absorption bands is 0.94. One minus the visual albedo is

0.85. The hue infrared _ ,h__u_ f_!! _,%;_ *h_le vaiuus,

as is characteristic of many common minerak. The m_lg

water.vapor abundance is between 2 X 102 and 2 X 104 g/cm "e.

The H20 abundance can also be determined from the vapor pres-

sure above the sublimating edge of the polar ice cap, if the

temperature of the edge is known. Considering on increase over

the theoratical temperature of the edge dun to CO_ alone, a

water-vapor abundance is derived. A new temperature is derived

from the COj _ H_O greenhouse elIFect. Successive opproxlmatloos

converge near 10-'J g/m "_ for * _ 0.90. We conclude the water-

vapor abundance is within an order of magnitude of exlsthqj

spactroscaplc_ Th. correspandbg thkknuss of th* Pabr
caps at maximum extent is about 1 ram. With 10 -t g/au -_ of

water _ on Mars, _ are few infTared wavaiangth intervals

of complete transparency; wi*h 10" g/am _, the 5- to 8-_ interval

where characterlst_ orgaalc boud resonances lle is obeost com-

pletely t_nspareat. OimmmatJons of this interval from high

altffdhu,dhmshould give a _rm water-vapor abundance datermlnal_,on.

These low water-vapor abundances do nat argue against life on

Mars; obligate halaphilas are known which obtain ttmir entire

water requirements from the water absorbed on a crystal of salt,

and other organisms are known which produce all water require-

taunts metabolically. (Author)

643

SYNTHESIS OF MACROMOLECULES UNDER POSSIBLE PRIMEVAL

EARTH CONDITIONS.

A. T. Wilson

Nature, 188:4755, DK. 17, 1960. p. 1007--1009. 7 rofl.

An experiment is discussed in which a high molacular vnGghe

polymer was produced from methane, water, and ammonia under

the ;nllusnce of on electrlcot discharge. The combustion results,

infrared spectra, and geemml properties suggest that this polymus

is _mmtinlly hydrocarbon in nature and that its surface is covered

with polar groups which enable it to be dyed aad impart its

hydrcqdulk character. If it is assumed that the primeval atmof

phem of the r_rth consisted largely of methane with smal_

amounts of ammonia, it is reasonabin to suggest on th* basis of

this experiment that large quontities of hydrocarbons of

molecular weight, with surface pomLr groups, could have beeit

synthesized during eladrkxal disturbances on the surface of the

primeval ocean and even. per._c=ps on cJoud and rein droF4e_

caught in the corona discharge of thunderstorms. Perhaps some

of these groupings might be of the proper kind aad of tlw

proper geometrical orinntatinn to nadow the macrommlaclde with

"enzymatic" activity. Thus, it is suggested that th* early steps

in the chemical evolution of llfe may have been based on

catalysts or 'protoonzymes" in which the cetu|ytic groupings m

supported on hydrocarbo_type material. This "hydrocarbon life"

weald then have evolved until it was sofkinndy developed to

synthesize its own macromolaculus, namely protein, thus producing

the beginning of the present<lay "protein life" where the catalytic

groups of the enzymes are supported on protein metorlal. (Lv.L)

644

ORIGIN AND NATURE OF LUNAR SURFACE FEATURES.

J.J. Gilverry

Nature (London), 188:4754, D*c. 10, 1960. p. 886-891.

The former presence of a lunar hydrosphere is poseulated to

explain the origin and nature of major surface fontom on the

moon. By deciding on the types of secondary atmosphere and hy-

dresphere formed by h.-akoge of fluid through the surface of the

moon, the lifetime of the lunar hydrosphere is estimated to be at

bast of tim order of 109 years. This theory explains the F,rogrus-

stun of relative dimensions of the craters in the various classes,
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the origin of the maria, and the nature of the mare floors. The

dark color of the maria provides a positive clue that life once

existed in the lunar hydrosphere.

645

AN INTRODUCTION TO ASTROBIOLOGY.

Hubertus Strughold

Astronautics, 5:12, Dec. 1960. p. 20, 21, 86, 88--90.

(61--1123)

Questions of indigenous life on other celestial bodies are dis.

cussed. The development history of the terrestrial atmosphere is

considered, and the chemistry of the atmospheres of other planets

is studied. Taking chemical, thermal, and light environmental

conditions into account, it is concluded that in additan to Earth,

only Mars and possibly Venus qualify as bioplanets. Theories

concerning the dark green areas on Mars are discussed, includ-

ing comparison of observation results with the theories, research

results in Russia, and experimental results obtained in laboratories.

646

THE CHEMISTRY OF MARS. II--THE SURFACE.

M. H. Briggs and J. P. Revill.

J. Brit. Interplanet. Soc., 17:12, Nov.--Dec. 1960. p. 459-461. 31

refs.

The physical conditions at the Martian surface are reviewed

and the various hypotheses as to its chemical nature are dis-

cussed. Night temperatures on Mars are in the region of -- 70 ° C;

daylight temperatures at the equator on the sunlight side are

around 20 ° C; and 33°C has been recorded for the dark areas.

Polarization studies have shown Mars to be dusty with a surface

of crumbled rock. Polar ice caps melt and reform seasonally,

and are presumed to be frost. Reddish deserts may be of (1)

hydrated ferric oxide, indicating a past history of oxidizing

atmosphere, or (2) felsitic rhyolite, which provides no clue to

the Martian atmosphere. Dark surface markings or maria change

seasonally from green and blue to brown and red, probably

indicating vegetation consisting of simple plants with low oxygen

output. Infrared analyses show absorptions similar to carbon-

hydrogen bonds which may or may not be of biotic origin. The

possibility that the maria are of volcanic origin is considered as a

secondary hypothesis. (Author)

647

STERILIZATION OF INTERPLANETARY VEHICLES.

Charles R. Phillips and Robert K. Hoffman

Science, 132:3433, Oct. 14, 1960. p. 991--995.

(NASA Order R--35)

(N62--11133)

Sterilization of interplanetary vehicles was investigated to find

oat primarily whether: (i) contamination should be avoided; {2)

all life forms would be automatically killed in passage because

of the rigor of interplanetary space; and (3) sterilization can be

accomplished without adding crippling restrictions to the space

exploration program. Results were as follows: (1) contamination

should be avoided to enable man to examine native habitat

llfe forms other than those which arose on earth; (2) since

micro-organisms could probably well withstand ,spacefli0hts,

space vehicles should be sterilized before leaving the earth to

avoid living earth forms from being transported to other celestial

bodies; and (3) design consideration and laboratory experiments

indicated that chemical sterilization with ethylene oxide promises

a good solution. Should some component prove sensitive to

ethylene oxide, it could be sterilized prior to assembly by another

technique and shielded from further exposure by building a gas-

tight barrier around it. (L.L.)

648

COMMUNICATION FROM MOLECULES TO MARS.

M. Calvin

A.I.B.S. Bull., Vol. 12, Oct. 1960. p. 29--44.

Chemical evolution on the Earth, the generation of molecular

communities which rise to terrestrial organisms, and the possi-

bility of corresponding organisms elsewhere are discussed. Energy

sources including light radioactivity, electric discharges, and

cosmic radiation operating on the primeval molecules of the

earth's surface can and do produce simple organic materials

including new c-c bonds from which polymeric materials may

ultimately be derived. Macromolecules (proteins, nucleic acids)

have an intrinsic ability to arrange themselves in highly ordered

array. Increasing levels of organization are detailed. Mars,

Venus, and the Moon are reviewed as possible sites of life.

Organic constituency of certain meteorites shows promise as

evidence for extraterrestrial life. Life in other galactic systems

is speculated upon by means of statistical evidence. (E.O.)

649

NEW EVIDENCE ON MARTIAN LIFE.

M. H. Briggs

Spaceflight, 2:8, Oct. 1960. p. 237--238, 259. 27 refs.

Studies of the infrared spectra of Mars have shown the pres-

ence of absorption bands probably due to organic compounds.

These absorptions are characteristic of the spectra from the dark

areas of the surface. This evidence paints to the existence of

complex organic substances in these areas of Mars. The absorp-

tions typical of carbohydrate molecules were found in the spec-

trum of a lichen. The presence of plants of this type would

provide an explanation of the negative results for chlorophyll.

(S.T.L.)

650

THE NEW SCIENCE OF ASTRO-BOTANY.

V. Bazykene.

African J. Sci., 56:10, Oct. 1960. p. 229--231.

Observations of the optical properties of the surface of Mars

have led to new theories concerning planetary vegetation, climate,

and atmosphere. Although the dark lines indicative of chloro-

phyll were not observed in spectral analysis of the dark, greyish-

blue areas of the Martian surface, observers have suggested that

Martian plants have adapted themselves to the harsh climate

and that, as a result, their optical properties have also changed.

Russian scientists have demonstrated that, at very low tempera-

tures, terrestrial plants absorb solar energy not only in the in-
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SYNTHESIS IN SIMULATED RIfliNG PLANETARY
ATMOSPH_UES.

C. Samm and S. L M_lbr
Ash_ J_ 65.-9, Nov. 1960. p. 499.
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THE PRODUCTION OF _ _ IN PLAJIdErARY
ATMOSIq_RI_

C. Sagem
Astm J. _6:9, Nov. 1910. p. 4_9.
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1960.
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have been estimated for the net production of organic compounds

in the contemporary atmospheres of the Jovian planets, and

in the primitive reducing atmospheres of the terrestrial planets.

The total surface densities of synthesized molecules during the

lifetimes of these atmospheres are of the order of 1000 g/cm -s.

Applications are made to the origin of life on earth, the reduced

carbon fraction of the terrestrial crust, Sinton's identification of

hydrocarbons and aldehydes on Mars, the discovery of complex

organic matter in carbonaceous chondrites, and the composition

of comets. The spectra of some of the more abundant synthesized

molecules are described. An infrared spectrophotametric tracing

of Jupiter by Kuiper shows a feature near 1.53/_ which is tenta-

tively attributed to HCN. (Author)

656

EXPERIMENTAL APPROACHES TO LIFE BEYOND THE EARTH.

J. Lederberg

Science (Wash.), 132:3424, Aug. 12, 1960. p. 393-400.

Also In: SCIENCE IN SPACE. Chap. IX: THE BIOLOGICAL SCIENCES

AND SPACE RESEARCH. p. 4-19.

Wash., D.C., Natl. Acrid. Sci.--Natl. Res. Council, 1960.

Also In: L. V. Berkner and H. Odishaw, ads. SCIENCE IN SPACE.

Chap. 20, p. 407--425.

N.Y., McGraw-Hill, 1961.

Also In: H. K. Bill, ed. Space Research Prec. 1st. Intern. Space SCi.

Syrup., Nice, France, Jan. 11--16, 1960. p. 393--400.

N.Y., Interscience, 1960.

The detection of life beyond the earth is one of the most excit-

ing challenges of space science. The problems of exobiology have

important implications for the development of theoretical biology

and the understanding of mechanism of the evolution of life, as

well as for general philosophical conceptions of man's place in

the universe. The critical techniques of actual exobiological experi-

mentation are believed to be those of microbiology, since micro-

organisms for several reasons have a most important place in

our consideration of program policy and in the solution of basic

biochemical problems. Among the most important of these is the

role of nucleic acids and proteins in the functioning of any

organisms that may have evolved on other sites. The rapid growth

of micro-organisms and the variety of their adaptations to different

environments, dictate the most rigorous care to prevent the un-

wanted transfer of contaminants from one planet to another.

(Author)

657

EXTRATERRESTRIAL MICROBIOLOGY.

Wolf Vishnlnc

Aerospace Mad., Voh 31, Aug. 1960. p. 678--680.

Presented at the Aerospace Mad. Assoc. Meeting, Miami, Fla.,

May 10, 1960.

(NASA Grant NsG--19--59)

(N63--14434)

Mars shall be considered as a gigantic enrichment culture and

a few predictions are offered concerning the microfiora which exist

there. These predictions deal only with those activities which such

an organism would have to carry on to flourish in such an environ-

ment. Absence of oxygen from the Martian atmosphere means that

photosynthesis cannot be of the oxygen.evolving type and-it is

assumed that it resembles photosynthesis as carried out by ter-

restrial photosynthetic bacteria. Concomitant with a light-depend-

ent reduction of carbon dioxide, there must, therefore, be oxida-

tion of some external substrata. As an example, reduced sulfur

compounds such as hydrogen sulfide would be oxidized to sulfuric

acid. The Martian counterpart of respiration which will balance

photosynthesis therefore cannot be oxygen-dependent. It must

be assumed that anaerobic types of respiration exist, such as

sulfate reduction. Other anaerobic respirations which may take

place on Mars, and which are known among terrestrial organisms,

would be the use of carbon dioxide as a terminal respiratory

substrata with the resultant formation of methane or nitrate which

would give rise to free nitrogen. Photosynthetic organisms in

light can frequently carry out oxidations of the type usually asso-

ciated with strictly aerobic processes. It is therefore possible that

in such an anaerobic environment one might find photosynthetic

bacteria oxidizing ammonia. The reduction of nitrate and nitro-

gen fixation is also known to occur under anaerobic conditions.

Similarly, methane might be oxidized by certain photosynthetic

bacteria. The exploration of life on Mars may be carried out by

a device which is in principle a culture tube, provided with a

suitable medium which can be monitored for changes in acidity

and turbidity. (I.v.L.)

658

A NEW INTERPRETATION OF MARTIAN PHENOMENA.

C. C. Kiess, S. Karrer and H. K. Kiess

Publ. Astron. Sac. Pacific, 72:427, Aug. 1960. p. 256-267.

The assumed presence of oxides of nitrogen in the Martian

atmosphere is used to explain many observed phenomena,

including the polar caps and their colors, the various haze and

cloud formations in the atmosphere, the seasonal changes of

color in the dark areas, the monochromatic albedos, and other

effects. If this explanation of the Martian atmosphere is correct,

then life cannot exist on Mars. (M.P.G.)

659

HOW TO CONTACT "PEOPLE" IN SPACE.

W. Belier

Missiles and Rockets, 7:4, July 25, 1960. p. 42.-44.

Although scientists may agree there is intelligent extraterrestrial

life, there are two schools of thought as to how to get in touch

with these "people". The first group believes the intelligent

beings are passively attending to about one thousand trans-

mitters which are _beaming electromagnetic signals into likely

areas of the universe. The second group is of the opinion that

the extraterrestrial beings have sent out probes and satellites

to every solar system within their reach, and are transmitting

signals from the probes. Methods and justifications for search

for signals by each faction are presented. (S.T.L.)

660

HOW DID LIFE BEGIN?

S. W. Fox

Science, 132:3421, July 22, 1960. p. 200-208. 54 refs.

Experiments in synthesizing life, or the basis of life, are

discussed. These experiments have demonstrated the way in
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which_ chemical aspects of llfe might have arisen

spo_aneoudy. From a thermal model there has been a gain in

discovery of muthods for easily producing a variety of

poptldns, the discoveryof convenientmethodsfar synthesizing
some amino acids, and contributions to processes of micro-

encapsulc_on. (Author)

661

THE THBRMAL COPOLYMERIZATION OF AMINO ACIDS COMMON

TO PROTEIN.

S. W. Fox and K. Harada

J. Am. Chem. Sac., 82:14_ July 20: 1960_ p. 3745-3751.34

By use of an excess of the dicarboxylic amino acids, the dry,

eighteen amino acids common to proteins can be simultaneously

copolymerized in a few hours at temperatures above 150 °.

Changes in the constitution of the polymers ace described for

variations in the conditions of reaction. The properties of the

synthetic products are compared with known properties of natural

proteins. (Author)

662

THE EXPLORATION OF OUTER SPACE.

A. C. B. Lovell

Spaceflight (London), 2:7, July 1960. p. 194--20G.

The author reviews and evaluates some of the information

which has been obtained and suggests lines of investigation

which may be followed to extend our knowledge of outer space.

Consideration is given to the limitations of the earth's physical

environment, including the great radiation belt; the dust particles

and radiations of Itm interplanetary medium; the distance,

atmospheric constitution, and geophysical environment of the

moon and tl_e plan_t_; rn_.;_k.:|_F.es ,_o_ _x|_c]i_estrioi llfe; the

cosmologic problems of time and space; and radio-astronomic

studies of the universe. (Aerospace Med.)

663

PROCEEDINGS OF MEETING ON PROBLEMS AND TECHNIQUES

ASSOCIATED WITH THE DECONTAMINATION AND STERIUZATION

OF SPACECRAFT, Washington, D.C., June 29, 1960.

J. Posner, ed.

NASA, Wash., D.C., Jan. 1961.57 p. 16 refs.

(NASA TN D-771; AD--248765; N62--71345)

A meeting was held of representatives of agencies concerned

with the development of space vehicles and those investigating

decontamination and sterilization procedures. Recommendations

resulting from the deliberations include: (1} a borly of related

information be accumulated, (2) standard operating procedures ha

established, (3) acceptable limits of contamination be detcm_ned,

(4) NASA policy be clarified, (5) new sterilizing agents be

developed, (6) compatibility studies be pursued, (7) sterile manU-

facture of ports be investigated, and (8) a working love| group

should be formed to implement recommendations and procedures.

(Star)

1960

664

SEARCH FOR ARTIFICIAL STELLAR SOURCES OF INFRARED RADIA-

TION.

F. J. Dyson

Science, 131:3414, June 3, 1960. p. 1667. 3 re_.

If extraterrestrial intelligent beings exist and have reached

a high level of technical development, one byproduct of their

energy metabolism is likely to be the large-scale conversion of

_rr_ht into for-lofrorod radiation. It is prupmed that a search
for sources of infrared radiation should accompany the rezaatly

initialed search for iutarstellar communications. (M.G.)

665

FIRST PLANNING CONFERENCE ON BIOMEDICAL EXPERIMENTS

IN EXTRATERRESTRIAL ENVIRONMENTS.

Held under the auspices of the NASA, Washington, D.C., June,

1960.

Feb. 1961. 85 p. OTS price $2.25.

(NASA TH I)--781)

(N62--71355)

Thirty of the nation's leading experimental biologists conferred

with the staff of the NASA Ofrm) of Life Science Programs for

the purpose of establishing the objectives, important areas of

inquiry, and program priorities for space environment biomedical

experiments. The group recommended emphasis on the foliowle,l:

detection and study of extraterrestrial life, studies of the effects

of simulated extreme environments, cellular and b;o_icol system

studins in space conditions, ways and means of decontaminating

space probes and vehicles, effects of space on biological rhythms

and animal orientation, and photosynthesis in ecosystems. It was

urged that space related work be carried out in earth-bound

laboratories as well as in simulated environments and in upper

atmosphericballoons.

666

PROPOSED EXPLANATION OF MARITIAN PHENOMENA.

C. C. Kiess, H. K. Kiess and S. Karror

Sky & Telescope, Vol. 19, June 1960. p. 469.

Oxides of nitrogen are proposed as the principal agents for

the surface and atmospheric phenomena observed on Mars. The

polar caps may ha solid N=O4 and the spreading of the heavy

gas as the poles melt would come the seasonal changes in

the dark areas. Absorption of light by gaseous NOs and NsO7

may he responsible for the low albedo, the blue clearing caused

by polymerization of NO= to N#D7 and the yellow clouds mused

by increases in NO_ concentration. This view of Mars would

make the presence of life very unlikely because of the toxicity

of the oxides of nitrogen. (E.O.)

667

SYNTHESIS OF ADENINE FROM AMMONIUM CYANIDE.

J. Ore

Biochem. and Binphys. Res. Commun., Vo|. 2, June 1960. p. 407--

412.

The synthesis of purines and pyr;midines under possible primi-

tive Earth conditions is regarded as a major problem for the
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understanding of the origin of llfe. Evidence is presented for

the synthesis of adenine from aqueous solutions of ammonium

cyanide at temperatures below 100 ° C. Chromatograms were

used to identify the adenine product. Preliminary evidence for

the formation of glycine and 4-amlnolmidazole-S-carbonimide as

products of the reactions indicates the synthesis of adenine under

the present conditions follows a parallelism with the known

pathway of biochemical synthesis of parings. (E.O.)

668

ARTIFICIAL STELLAR SOURCES OF INFRARED RADIATION.

F. J. Dawson

Scl. Am., 202:6, June 1960. p. 61--69.

The means by which an advanced extraterrestrial culture might

utilize the greatest possible amount of available stellar energy is

discussed. The expansion of a technically advanced species

depends upon the supply of matter and energy. A spherical

shell of matter around a star would intercept the useful energy

and in turn would reradiate nonuseful energy in the far in-

frared, probably near 10/_. It is suggested that searches be

initiated for point sources of infrared radiation either above or

with visible stars which might be evidence of such a concept in

use by intelligent extraterrestrial life and which would compli-

ment the search for artificial radio signals. (E.O.)

669

ORGANIC MOLECULES FROM SPACE.

(No Author)

Sci. Digest, Vol. 47, Jan.--June 1960. p. 25.

A brief statement is made of a stony meteorite analysis which

indicates the presence of organic molecules, possibly intermediate

in the evolution of chemical forms from inert to living material.

The findings indicate organic molecules formed outside of earth

by prebiolagical processes. (E.O.)

670

COMMUNICATIONS FROM SUPERIOR GALACTIC COMMUNITIES.

R. N. Bracewell

Nature (London), 186:4726, May 28, 1960. p. 670--671. 6 refs.

If intelligent life did develop on other likely systems at the

same tempo as ours has developed, and if some superior com-

munity has not made contact with us, it may simply be that the

mortality rate for advanced civilizations is too high far them to

become abundant in the Galaxy. It is rather striking that there

would be a thousand superior communities present in the Galaxy

at any given time even though it takes as long as five thousand

million years to produce a technological community that is viable,

on the average, for only 500 years beyond the point we have

reached. Even in the event of technology being rare, there is,

however, the possibility of a chain existing. Thus, in a Galaxy

supporting 103 superior communities with brief expectation of

life, there may be some communities that have achieved dura-

bility, even quasi-permanence, perhaps by gaining control of

the circumstances that lead to short average lifetimes. Aided by

accidental proximity due to random spacing, some of these could

be in contact. Presumably such an ancient association would be

very able indeed technically and might seek us out by special

means that we cannot guess. Whether they would be interelted

in rudimentary societies which, in their experience, would usually

have burnt themselves out before they could be located and

reached, is dimcuh to say. (hv.L.)

671

THE EXPLORATION OF THE MOON.

R. Jastrow

Scl. Am., 202:5, May 1960. p. 61--69.

The importance of lunar exploratio n is increased by the fact

that the surface of the moon, lacking an erosive atmosphere, has

preserved a record of the history of the solar system. (Author)

672

INDIGENOUS ORGANIC MATTER ON THE MOON.

C. Sagan

Proc. Natl. Acad. Sci_ U.S., 46:4, Apr. 15, 1960. p. 393--396.

17 refs.

Studies of the early history of the solar system indicate that

for some period after its formation the moon possessed a reducing

atmosphere of secondary origin, composed largely of CH4, NHa

and H20, with smaller amounts of H2 and the interaction products

of these molecules. The effect of solar ultraviolet light and

electric discharge, on such an atmosphere is well known; organic

molecules of fair complexity--up to molecular weight _ 100---are

produced almost independently of the relative proportions of

precursors. Amino and other organic acids, pyrroles, pyridines,

and simple hydrocarbons and their polymers are among the

synthesized molecules. The paper estimates the quantity of

organic matter which formed in the primitive lunar atmosphere,

diffused to the surface, and survived to the present day. It is

concluded that a sample of appropriate lunar subsurface material

should have an organic fraction easily detectable by simple

chemical techniques. (Author)

673

A NOVEL SYNTHESIS OF POLYPEPTIDES.

J. Oro and C. L. Guidry

Nature, 186:4719, Apr. 9, 1960. p. 156---157.

On the basis of these experiments (those described in the

article) and assuming that most of the alpha amino acid amides

can polymerize under similar liquid-phase or vapor-phase condi-

tions, a simple mechanism for the formation of polypeptides on

the primitive Earth can be visualized. It requires temperatures

accepted by geochemical evidence and uses as reactants logical

intermediates in primordial syntheses of amino acids. (Author)

674

BIOLOGICAL CONTAMINATION OF THE MOON.

Carl Sagan

Proc. Nat. Acad. Sci., U.S., 46:4, Apr. 1960. p. 396-402.

Four possible circumstances under which the moon may be

biologically contaminated via lunar probes are discussed and

evaluated. The moon may contain no indigenous living or-
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tn,_ms and may be inmpable of _ torrembl oreuims,

but, time nay be relics of primitive indimmouc ormmims end

deposi_d comobioto at or mmr the mrfaco which would ba

bdh_mvisbabb from *he terruserkd btobeicol co_andann_ db.

tributnd by hard-ionding vohkles. Or eubeurfaco prebbingical

ormmk matter may enJst v, bich wanid be bdh_hn_;v_xdble f_m

deposited terrw_ial organic matter, eitlm' hkdogtccd or ab/olagtcal

in origin. The moon may contahe ao ladiganmm llvlng mllanimu

but may be copab/e of _ mine tornm0r_l eqlmdm_ it

is _ that a depodtod terreeidd _ will _

at a geomutflc cote and b a dmrl Is-so dm4my IraTe _

of organic matter producucl la the early bidory of the moon. The

moon nmy co,_ _d_._ _ _ v,_ch e_y have

their ecology seriously disturbed by COml_lition with or parmitizo-

lion by _ terrestrial mlcro-mlpmlsm_ The pnro_mbla eorvi-

vol rims of terrestrial living oq;smims and ane_living organic

mater in the p_m_,lly hazardous hamr emdrnameat or* com-

puted. It is concluded that th* probability is very low that de-

posited terrestrial micro-organisms and organic mater will be

confused with |nd_genous lunar organhms or organic matter, but

that the explosive reproduction of terrestrial micro-organisms in

indigenous lunar organic matter, and tke disruption of the

ecolagiuc of hypothetical _ organimm are remote but noa-

nagr,gn_ prmibinthn. (Author)

675

DOES LIFE EXIST IN SPACE?

(No Auth.)

S_x*nb_, Vo_ 2, Apr. 1960. p. lm.

A short report Is given of a Rv_i.u proqxnai that experimem

be made fo determine if outer space is free from mkco-organimm.

This would _de two oppo_g theor_ of microbiology: *be

Wetsrnc;n-Morgan theory which _ that the dwndcal compuc/_lcm

of entraterrestrinl micro-orgamlmm would _ basical_/from fhe

protein and nucleic acid _ of terrestrial mtcro-oqlcmlsms,

and th* _Uchurn theory which holds that structoraJ compositions

will be basically similar since the laws governing r_,n_ matter

are the coma for Earth and the other planut_ (E.O.)

676

EXTRATERRESTRIAL UFIL

H.Sh_k_
Astronautics, 5:4, Apr. 1960. p. $21--_1_1, _S0.

CondltlaN nucmmary for the port/mince of h on a pbnut are

discummcl, with emphasis on the divendly of typu of protoplucmic

llfa that mn uccor, it ic concluded that man aj a slx_les nmy be

unique, but that we may expect to find habitable planets wilh

higher farms of lifa in uther solar syseems. (B.N.)

677

LIFE OUTSIDE THE SOLAR SYSTEM.

Su-Shu Huang

Scl. Am., 202:4, Apr. 1960. p. 55-6,1.

The evolution of living organisms is represented as one outcome

of stellar evolution. The characteristics and lifo history of stets

are discussed. On the basis of their lifetimes and the depth of

1960

tt,_r habttobb zones, mrs of the late-F, -G and enrly-K tylm

seem to offer lhe most favorable environments for life. The

further nor_ for nminmance of m, bb _ od_

eliminates all but I or 2% of all double or multiple mrs. Evi.

dence far the preeence of planuts of uther mrs Is pnmentod, and

an uctimate is givun that $ to 5% of all mrs in our plaxy

pomcsu habltobJe plaan_ Aithansh th* chanco that advanced

civt_ might be gloortshJng at th. present _ o. th.

plauets of o_ or two nearby m le excouive_ small, dm

intriguing psodbili_/ of mbliddng radio contect and the chdso

of signals are cli_escmL (M.P.G.)

678

LIFE-IUPPORTING REGIONS IN THE VICINITY OF BINARY SYSTEMS,

Su-Shu Huang (NASA. Goddard Space Flight Center, Greenbelt,

Md.)

Pub/. Astron. Suc. PacMc, 72:42_, Apr. 1960. p. 106.
(AC_-10218) /

/

A quaatitatlvo study is mode of the statement that, if a life-

supporting planet exists in a binary sy_em, it muct he an

interior plenut in the rose of a diMant binary, and an exterior

pla_t in the cote of a ckme binary. Considered are the hob/ruble

zon. of a binary system, the dynamical stability of the orbit of a

third body ;n a binary system, and tke _ ability of

a blnary system in terms of the moratton batwuen the com-

ponents. I! it stated that many binaries kave as good a chance

to support llfe as do _ngle mrs. However, it i, empkmtznd tim

this may be true only for dlamut binariu havin 8 nearly circular

orbits. Th. situation is nut so favorable if the binary has a

highly ,ccun_c orbit.

679

METEORITES YIELD CLUE TO LIFE IN SPACE.

M4dvin Calvin and S. K. Vaughn

Chore. and Eng. Newt, Vo|. 38, Mar. 14, 1960. p. 38.

The analysis of a Kentucky meteorite containing 2% carbon by

uhraviolst, Infrared, and man spuctography and clmmatogmphy

has revea_d the presence of preblattc compounds nolmbly sknJlor

to the spectrum of cyto-Jno, a pyrimidino that is pert of the

nucleic ucid structere. No trace of amino ucide was fauml. The

studies show that preblotic farms can exist on bodiso other

than earth and that fhe formation of heterucyclic compounds

mmm0 to tohe place more readily than that of amino ackis under

conditkm that existed in the mutenrit_ (E.O.)

68O

EXTRATIRRESTRIAL LIFE.

.. shap_y
Astronautics, 5:4, Mar. 1960. p. _J_13, 50-52.

The probability of the existence of lifo on other planets is

based o_ the premises that (1) under certain conditions, such as

wore present on earth at one time, the development of IK_ is

spontaneous, and (2) that the common origin of the earth and

other planets of the universe and the law of probability make

the existence of these conditions on uther planets very likely.

The po_billty of llfe in a different physiochemicoI form and
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adapted to different environmental conditions must not be dis-

counted. However, certain conditions may be considered to be

essential to the existence of life as we know it. These conditions

are a relative stability of environmental conditions, a fairly

circular planetary orbit, availability of water or possibly some

other solvent, a suitable chemical nature, and the development

of organisms either incapable or unwilling to destroy themselves

or their planet. (Aerospace Med.)

681

ON THE ORIGIN OF LIFE.

John Keoslan

Science, 131:3399, Feb. 19, 1960. p. 479--482.

Arguments for neoblogenesis are presented in reference to

various problems of evolution and the origin of life. Repetitive

neoblogenesls was and is possible from the organic milieu, and

actually may take a relatively short time if given the proper

combination of substances and circumstances. A new organism

may be compatible or symbiotic with existing organisms in its

environment which invalidates the concept of overpowering

competition. The question is raised as to whether some resolution

of racemic mixtures could already have taken place or optical

activity could have already occurred before the emergence of life.

Repetitive neobiogenesis would establish organisms similar in

metabolism to known forms. Neobiogenesis is a possible explana-

tion for the occurrence of present-day viruses and also bacteria.

Some of the discontinuities in paleontological evidence can be

viewed as the result of separate cases of neobiogenesis. This

may also be said of discontinuities in the taxonomic arrangement

of existing organisms. (E.C.)

682

THE SEARCH FOR LIFE BEYOND THE EARTH.

J. Lederb_rg

New Scientist (London), 7:!70, Feb. 18, 1960. p. 386-388.

Seaching of future space territories for the presence of living

organisms will be an essential requirement, because the knowl-

edge of the type of organic matter encountered may forestall the

danger of contamination of our planet by involuntary space

transportation of such organisms to earth. Spontaneous de-

velopment of llfe on other planets under conditions similar to

those found on earth, or even under dissimilar conditions, is

considered strongly possible. All living cells on earth share a

generally common chemical structure, including nucleic acids, pro-

teins, amino acids, and smaller molecules such as the B vitamins.

It is of interest in the study of evolutionary processes to know

whether these structures may have developed spontaneously on

other worlds, and if so, under what conditions. Rigid measures

must be utilized to prevent the contamination of this potential

source of knowledge by earth organisms. It is suggested, there-

fore, that initial studies be made by unmanned sterile space

vehicles equipped with automatic microscopes and other recording

instruments. (Aerospace Med.)

683

HOW WE CAN DETECT RADIO TRANSMISSIONS FROM DISTANT

PLANETARY SYSTEMS?

F. D. Drake

Sky and Telescope, 19:3, Feb. 1960. p. 140-143.

Optimal ranges for detecting radio transmissions over inter-

stellar distances are discussed. It appears that strong intelligent

radio transmissions may emanate from the vicinities of, at best,

25% of the stars in a million; making good the possibility that at

least one of the 10 000 stars soon to be within reach has a

civilization using radio techniques. Search frequencies to use,

and the nature of signals that m_ght be heard are discussed.

Justifications for Project Ozma which will go into operation in

early 1960, and a description of the receiver that will be used to

detect radio transmissions are given. (Author)

684

A VIEW OF GENETICS.

J. Lederberg

Science, 131:3396, Jan. 29, 1960. p. 269--276.

The mutualism of DNA, RNA, and proteins as reviewed is

considered to be fundamental to all contemporary life. The least

requirements of a primeval organism for progressive replication

of DNA include: (1) DNA; (2) the four deoxyribotide pyrophos-

phates in abundance; (3) one molecule of the protein DNA

poJymerase; (4) ribotide phosphates as precursors for RNA; (5)

one molecule of the protein RNA polymerase; (6) a supply of the

20 aminoacyl nucleotidates or, alternatively, each of the 20

enzymes which catalyze the condensation of on amino acid and

the corresponding RNA fragments together with sources of

these components; and (7) one molecule of the protein aminoacyl-

RNA polymerase. The most plausible theory for the origin of

DNA is considered to be evolution from a simpler, spontaneously

condensing polymer. Although nucleoproteins ore the only known

self-replicating polymers, the basic requirements for other such

polymers are discussed. Since the hydrogen bonding of nuclein

molecules constrained on a rigid helical backbone (the DNA

mechanism) would be difficult to imitate, the construction of a

self-replicating assembly based, perhaps, on the attraction be-

tween ionic groups of opposite charge such as NH:_÷ and COOH-

is proposed. The construction of an artificial molecule having the

essential function of primitive life is considered to be within the

grasp of current organic chemistry. (M.P.G.)

685

BASIC RESEARCH IN ASTROBIOLOGY.

R. S. Young

In: Advances in the Astronautical Science, Voh 6, Proc. of the

6th Ann. Mtg. A.A.S., N.Y., Jan. 18--21, 1960. p. 317--327.

N.Y., Macmillan, 1961. 898 p.

The effect of spacial environmental conditions on man and

other organisms, both plant and animal, is discussed. Radiation

and weightlessness are considered and experiments testing the

effect of weightlessness on fertilization and cell division are

described. The need for the investigation of possible extrater-
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restrialllf*is cited as a basic considerotion, bath for the problems

of reciprocal contamination and the origin and nature of life.

The study of elementary life or proto_l_ on other planets will

need detailed experimental design derived from Imowledge pres-

ently known on infrared. (E.O.)

686

UFE ON MARS?

(No Author)

Missiles and Rockets, 6:3, Jan. 18, 1960. p. 32--33

According to N. I. Kucherov, the dm, nmd color of the dark

spots or "seas" dmnges accordin 9 to _ _ of.._ y_;;';

green in the spring, brown or grey-brown in the fall; also they

change outline and size. G. A. T'dcov demonstrated that the

spectral curves of the "seas" of Mare coincide with the same

curves for Earth plants growing in severe climatic conditions.

Soviets plan further study of Mars at the new Planetary Div. to

be opened at the Pulkovo Observatory. (A.H.F.)

687

UFE ON THE PLANET MARS (LA VIE SUR LA PLAN_'TE MARS).

A. Dollfes

C',,m,_ u°_,_ ,)_;n.-_ ,-- ,e ""'_.- • 0". ,_,_---mo....... {in (-renchj• - --, ..... r ---*- ,_# w

Ana|ysis of polarised light has revnaled the existence on Mars

of small elements which bloom seasonally with the arrival of

water. (J.P.L)

688

EXTRATERRESTRIAL LIFE: SOME ORGANIC CONSTITUENTS OF

METEORITES AND THEIR SIGNIFICANCE FOR POSSIBLE EXTRA-

TERRESTRIAL BIOLOGICAL EVOLUTION

M. Calvin and S. K. Vaughn

In: H. K _l'jV, _. SPACE RESEARCH, Proc. First intern. Space Sci.

Syrup., Nice, France, Jan. 11--16, 1960. p. 1171--1190 19 refs.

New York, Interscinnce, 1960. 1195 p.

In order to decide the value and type of information to he

obtained from outer space with regard to its pertinence for the

evolution of llfe, a brief review is presented of currrent theories

on the origin of life on Earth. Particular kinds of chemicals, whose

presence or absence on other astral bodies might he significant,

are indicated.

The only data available is tolescoplc spectroscopy. Information

indicating the presence in meteorites of complex organic materials,

some of them apparel/ uniquely pertinent to life processes, is

presented. (Author)

1960

opaque grains. The polarization varies seasonally and is observed

at the some time when the contrast changes are observed by the

telescope, at the moment when the content of water vapor is

increased in the air. It is therefore asumed that small organisms,

capable of blooming in the spring, are present on the ground.

2. A study of the atmosphere of Venus: The conditions of

life depend on the presence of water in the atmosphere. The

water vapor observations are mode by means of spectroscopes

carried into the stratosphere by balloons.

The device consists of a metallic cabin surmounted by a tele-

scope of 50-centlmntor diameter and of a spectrophetamet_r,

which gives the intensity of the 1.4 micron water vapor band

from Venus and from the Moon. The cabin and the observer are

carried into the atmosphere by a group of 100 big sounding

balloons which are attached to a cable. In France, the author

has already mode an ascent which lasted for live hours. (Author)

69O

HOW CAN WE DETECT RADIO TRANSMISSIONS FROM DISTANT

PLANETARY SYSTEMS?

F. D. Drake

Sky and Te/escope, Vol. 19, Jan. 1960. p. 140--143.

The probability of extraterrestrial life is considered and also

the radio mothnds for detecting intelligent signals. Compk,c

organic molecules can form on any F_anet wlth conditions similar

to earth. These planets would probably revcdve around stm_ of

spectral types F, G, K, and possible M. It is estimated that at

bast 25 percent of stars might have intelligent llfe. Technical

perfection of radio is likely in at least one stellar system within

100 light years. The choice of wnvebands lies between the

f_ve_._y --,f _::1=_:'_ no_ _,d ;_,estria| a_mospheric radiation,

probably at the frequency of interstellar hydrogen which might

be expected as u mutuai frequency of scientific interest. The

characteristics of an intelligent signal may be deduced from

narrow waveband, Doppler shift, or variation over time. (E.O.)

691

SPACIOUS TALK.

(No Author)

Sc/. Am. 202:1, Jan. 1960. p. 74, 76, 79.

Cocceni and Morrison's theory on the puss;bility of intelligent

extraterrestrial llfe trying to contact earth is reviewed. Project

Ozma is mentioned as a means of "listening" for contacting

slgnak (S.T.L)

689

RESEARCH RELATING TO LIFE ON THE PLANETS (RECHERCHES

CONCERNANT LA VIE SUR LES PLANETES).

A. Dollfus

In: H. K. Bijl, ed. SPACE RESEARCH, Proc. First Intern. Space Sci.

Syrup., Nice, France, Jan. 11--16, 1960. p. 1146--1152. 18 rofs.

New York, Interscienco, 1960. 1195 p.

1. Observations indicating life on Mars: The dark patches on

the ground polarize light in the same manner as a deposit of

692

ARTIFICIAL BIOSPHERE.

E. Sloane

Science, 132:3421, 1960. p. 252.

The author agrees with Dyson's suggestion for investigating

solar far-infrared radiations as one way to detect extraterrestrial

intelligence, sounds, and proposes that intelligent beings most

possibly have detected us. (A.H.F.)
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693

ARTIFICIAL BIOSPHERE.

F. J. Dyson

Science, 132:3421, 1960. p. 252--253.

In reply to criticism, the author adds the following points to

his theory of how intelligent beings might survive after reach-

ing the population limits set by Malthusian principles: (1) the

biosphere consists of a collection of objects travelling in inde-

pendent orbits around a star; (2) a stabilization of population and

industry is likely to occur close to the Malthusian limit rather

than far below it; and (3) the discovery of an intense point

source of infrared radiation would not itself imply that extra-

terrestrial intelligence had been found. On the contrary, one of

the strongest reasons For conducting a search for such sources is

that many now types of natural astronomical objects might be

discovered. (A.H.F.)

694

ARTIFICIAL BIOSPHERE.

J. Maddux

Sc/encn, 132:3421, 196Q. p. 250-251.

The author suggests, in response to Dyson's theory of on arti-

6ciul biosphere shell around the sun, that the dispersal of Jupiter

into a thin shell about the sun would not be an effective means

of escaping the consequences of continued population growth.

it might, however, be an experiment with an important bearing

on various theories of the origin of the solar system. (A.H.F.)

695

ASTROBOTANY.

(Nu Author)

Research (London), Vol. 12, 1960. p. 374.

A short review is presented OF current astrabotenlcal knowl-

edge which is based on the comparison OF the properties of

terrestrial planets. Spectra OF the Martian maria show similarities

to spectra of terrestrial plants living in severely cold climates.

Plants on Mars absorb all rays but reflect violet and blue ones.

Infrared absorption OF certain wavelengths appears common to

plants on Earth and Mars. Lifo may also be passible on Jupiter

and Saturn since there are spectral shuilorities from plants and

the speclram of mothaen produced by the decay of organic

matter. (E.O.)

696

CELESTIAL WORLD UVING OR DEAD?

(LES MONDES OU CIEL TERRES VIVANTES OU CIMETIERES?).

Pierre GQuray

Paris, Ubreire Arthume Eayard, 1960. 298 p.

697

THE ENVIRONMENTS OF THE MOON AND PLANETS.

G. P. Kuiper

In: O. O. Bunsen, Jr., and H. Strogbeld, eds. PHYSICS AND

MEDICINE OF THE ATMOSPHERE AND SPACE. p. 577--583.

N. Y., Wiley & Sons, Inc., 1960.

The moon is devoid of an atmosphere. Principal surface fea turs!
t ,

of the moon--well known maria and large craters, the rills, ridges

extinct volcanoes, faults and graben--cannat be explained fron

the present lunar environment. The moon's formation appear_

to have been that Earth and moon Formed together from unq

protoplanet. There is possibly primitive vegetation on Mars

(E.C.)

698

EVIDENCE FOR OXIDES OF NITROGEN IN THE ATMOSPHERE O

MARS.

C. C. Kiecs, H. K. Kiecs and C. H. Corliss

Science, Vol. 131, 1960. p. 1319.

A micruphotometric comparison of the spectra of Mars nnq

the moon is given. The curve showing the general decline il

intensity of the Martian spectrum with wavelength closely re

sembles the absorption curve of NOs. Observations at high di_

persion of the absorption spectrum of NO2 provide agreemer

between Martian and laboratory results. It is concluded the

the oxides of nitrogen are present in the atmosphere of Man

and explain observed features of the Martian spectrum. Th

toxicity of these gases is evidence for the nonexistence of rife a

Mars. (A.H.F.)

699

EXPERIMENTAL UTILIZATION OF STAY IN SPACE.

In: J. Dvorak, P. K. Isokov and J. Hospodar, eds. MAN IN INTEI

PLANETARY SPACE--A SMALL MODERN ENCYLOPEOIA. p. 231--2_

Prague, 1960.

The exploration in space will assist in explanation of the origi

of life. The discovery of extraterrestrial life will accelerate if

solution to the general question OF the "rules" of blologi_

evolution. The space voyager will be able to investigate presenl

of life on Mars and Venus, the two most likely sites for it. Othq

questions which may be solved are: (1) the relation OF livir

matter to carbon; (2) the conditions for different evolutlonan

pathways; (3) the question OF aging; (4) relationships betweq

body and mental functions; and, (5) adaptation of terrestrial fore

under extraterrestrial conditions. The strong point is made th

the Plan,_ts and their satellites must be protected against co

taminatlon by terrestrial forms. (Micra-organisms).

7OO

THE EXPLORATION OF OUTER SPACE.

A. C. Lovell, nt al.

SpocefJ/ght, 2:7, 1960. p. 194--203.

Man is now technically able to explore two issues of importan

to humanity, the uniqueness of life, and the origin OF the uu

verse. Technical problems are discussed in terms of the boundari

of outer space, the interplanetary medium, the moon and t

planets, and the cosmological problem. In the search |

extraterrestrial lifo it is stated that the passible existence

intelligent life on other planets has been the domain of specul

tivn writers. With the abandonment of the theory that the onl

and planets were torn from the sun by o passing star and t

adoption of the belief that the earth and planets were form
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froma dlwst cloud, the possibility of biotic accretions at an early

earth stage is now conskleved faasibla, as well as the existence

of organic material, and indeed of living organisms in other

parts of the solar system. The planets Mars and Venus are

crucial in biological investigation, the presence of plant ilfe on

Mars being strongly suspected. An infrared spectrometer sons.re

to a few microns is being developed which will inveSelgnte the

spectralreginawhere moleculesof biologicalar_in havedefnlte
characteristics. Another instrument is a microscope with an auto-

matlc collecting device far atlaosF_N_m or soils cissociated

a device for transmitting information back to earth. Organic

metearite matarial has benn detenu&n_ to centoia cytosine, non

of _ bases, of. nuclolc c_id, by means of refined spectra analysls.

Tllis seems to be a definite indication of the existence of life

From outer space. (A.H.F.)

701

EXPLORATION Of THE SOLAR SYSTEM.

F. Godwin

N.Y., Plenum Press, 1960. 200 p.

A brief review of the Martian vegetation hypothesis is included

in se_ian 26 of part D of tbis book. Evidence supporting both

sides of the controversy is presented. (M.P.G.)

7O2

THE EXPLORATION OF SPACE.

R. Jastrow

N. Y., Macmillon Co., 1960.

From spectroscopic comparisons of ton_lrial planets with the

spectra of Mars, the best explanation of the variation in iahuu_

of the dark regions of Mars is the existence of plant llfe. The dark

patches have been noted to ¢osse back after a dust storm. This

has been interpreted as indicating the presence of o_ganic mntter

which has the power to regenerate or rejuvenate itself. (E.C.)

703

ISSUES IN EVOLUTION.

H. J. Muller

In: S. Fox and C. Collonder, eds. EVOLUTION AFTER DARWIN,

Vol. III. p. 69--105.

Chicago, Univ. of Chicago Press, 1960. (Univ. of Chicago Centennial

Discussion)

In this volume, the origin of llfe is discussed by several noted

scientists. It is concludecl that the candillons ou Mars ar* socb

thnt low farms of llfa could exist. It is thought thnt there world

not be much plant life on Venus since there is very little oxygen.

It is assumed that only in stars of what are called "third genero-

tian" or later would there be enough heavy elements to support

life as we know it. {E.C.)

7O4

MESSAGES FROM THE OUTER SPACE.

M. Gyorgy

Pizikai Szemle, 10:.11, 1960. p. 335--337. Transl. by AF Foreign

Foch. Div., Wright-Patterson AFB, Ohio, Dec. 20, 1961. 10 p.

(MCL--1360/1 -t- 2; AD--270779)

1960

Conditions necessary for the appearance of intelligent

elsewhere in the universe are discussed. Various star systems

am examined for possibility of human-type life. Methods of

contacting such people, assuming they exist, are presented.

(Eo.)

705

MOLECULAR SYNTHESIS IN SIMULATED REDUCING PLANETARY

ATMOSPHERES.

Cad Sagan aud S. L/NIbr

Astron. J., Vol. 65, 1960. p. 499.

Corona discharges have been applied to simulated reducing

planetary ntmusph_es in on attempt to identify the most abundant

stable compounds produced in the gas phase at room _-

tu_. A mixture of hydrogen methane, ammonia, and water

vapor represented the primitive atmospheres of the terrestrial

planets. A second n_xtore of different proportions and without

the water vapor represented the present Jovian atmosphere above

the cloud layer. Extracted gas sanqples were analyzed by infrared

and mass spectroscopy and inducled ethane, ethylene, acetylene,

hydrogen cyanide and acatonilrite and in addition formaldehyde

produced in the presence of water vapor. Any ocntylane in the

_':_-, _,;,,_a_w_re couici expiasivety polymerise, contributing to

Jupiter radio noise and cloud layer color. Pyrrolas, pur_nes, and

pyrlmidiaes can under suitable conditions be synthesized from

the products of the experiments. (Author, ud.)

7O6

THE MOON AND ITS NATURE.

V. V. Sharonov

Pr/mda (Nature), No. I, 1960. p. 9--19. (In Russian)

Existing information about _ moon is reviewed, including

.:t_ :_pog_aphy, the origin of its mountains, the moon's atmosphere,

the luminescence of its rocky formations, the coloration of the

moon's landscape, the temperature prevailing at different times

and on different parts of the moon's surface, and the structure of

the monn's surface. All new facts established by science during

the last few years are discussed. (JJD.L.)

7O7

ORIGIN OF CHONDRULES AND CHONDRITIC METEORITES.

Brian Mason

Nature, 186:4720, 1960. p. 23G-231.

An hypothesh concarning th* origin of choudmbs and dumch_c

meteorites is presented. This hyp_hesis suggests that the struc-

tom of chondritlc metearlt_ is the result of the reacllon and

recrystal|ization of preexisting material essentially in the soUd

state, and that many, if not all, chondrltic meteorites, instead of

being fragments of a disrupted planet or asteroid, have always

been independent and individual objects. The preexisting material

is believed to he represented by the carbonaceous chondritos, a

small group quite distinct from all other meteorites in chemical

composition. They a|l contain carbon, organic compounds, water-

soluble compounds, and much combined water. The mineralogical

composition is largely chlorite, a hydrated magnesium-lron

silicate. Chlorite decomposes on heating above 600 ° C to Rive
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olivine and orthopyroxene. The presence of carbon causes a

natural smelting, reducing some of the combined iron to

metallic iron, thereby increasing the magnesium content of the

silicates. These reactions will produce the mineralogical composi-

tion of the usual chondritic meteorites, an aggregate of olivine

and/or orthopyroxene, with some metallic iron. It is suggested

that carbonaceous chondrites represent aggregates of primitive

cosmic dust, and that most of them have, during the course of

geological time, approached sufficiently close to the sun to be

heated enough to setoff the reactions converting them to olivine-

pyroxene chondrites. (I.v.L.)

708

A NEW EXPLANATION OF MARTIAN PHENOMENA.

C. C. Kiess, S. Karrer and H. K. Kiess

Astran. J., Vol. 65, 1960. p. 348.

The existence of water vapor and oxygen in the atmosphere of

Mars in amounts too small for spectroscopic detection justifies

the assumption that the observed Martian phenomena may 'be due

to the oxides of nitrogen. The polar caps would seem to be solid

N_O4 and the spread of heavy gaseous N_O4 over the dark areas

toward the equator would account for the seasonal changes of

color. The oxides of nitrogen may exist in both solid and gaseous

phases, which could account for the haze and for blue, white, and

yellow clouds. Mars may be considered as a gigantic photochemi-

cal nitrogen-fixation process. Further, the well known toxic

effects of these oxides argue against the existence of living

organisms on the planet. (E.O.)

709

NINE PLANETS.

A. E. Nourse

N.Y., Harper & Bros., 1960. 291 p.

CONTENTS:

Chapter 1: The Threshold of Space. Chapter 2: The Sun and

Its Planets. Chapter 3: Mercury. Chapter 4: Venus. Chapter 5:

The Moon Of Earth. Chapter 6: Mars. Chapter 7: The Asteroids.

Chapter 8: The Gas Giants. Chapter 9: The Outer Satellites.

Chapter 10: Pluto and the Outer Reaches. Chapter 11: Solar

Systems Beyond the Sun.

710

ON THE ORIGIN OF LIFE. (LETTER).

J. L. Kavanau (Dept. of Zoology, Univ. of California)

Science, 131:3414, 1960. p. 1682.

The author reasons that the greatly increased rate of dis-

covery of facts pertaining to the chemistry of hereditary mecha-

nisms and the relationships of enzyme constitution to genotype

had led to a distortion of the basic problem. He is concerned with

the increasing tendency, especially among biochemists, to identify

the event of the origin of life.

711

ORIGIN AND NATURE OF LUNAR SURFACE FEATURES.

J. J. Gilvarry

Nature, 18g:4754, 1960. p. 886--891.

The origin and nature of lunar surface features are explained

on the basis of the presence of a lunar hydrosphere. _The dark

color of the lunar mare is explained by the postulation that o

primitive form of life existed in the lunar hydrosphere. All re-

quirements for biopoesis were once met on the Moon in view of

the existence, for an extended period of time, of an atmosphere

and a hydrosphere. This atmosphere and hydrosphere are be-

lieved to have been formed by exudation from the Moon's interior

in a process analogous to the formation of the terrestrial atmos-

phere and hydrosphere by exudation from the Earth's interior.

The presence of a lunar atmosphere and hydrosphere would re-

duce the daily range of temperature below that observed at

present; if the albedo of the primitive atmosphere on the Moon

were comparable with that of the Earth, the mean surface tem-

peratures would be the same. The time scale is also favorable to

the postulation. Thus, it can be speculated that life originated on

the Moon through the process postulated by Oparin. The original

steps were the formation of fairly complex organic molecules

through the action of solar ultraviolet radiation and lightning

discharges on atmospheric gases. A positive clue does exist that

life once existed in the lunar hydrosphere. As this hydrosphere

dissipated, the dark coloration in the maria of the Imbrian type

tended to recede from the bases of the encircling mountains, as is

evident in the pattern of light and dark coloring in the mare

basins. It is characteristic of living matter to follow the retreat of

its habitat in this manner. Also, the origin of tekites is discussed.

Erosion explains the presence of quartz particles in the lunar

sediments, required to yield the lechatellerlte observed in tektites.

(I.v.L.)

712

THE ORIGIN OF LIFE.

H. Gaffran

Perspectives Biol. Med., Vol. 3, 1960. p. 163 (3a).

The author is not optimistic about life existing on other planets

as we know it on earth. On Mars, biopoasis may have run rela-

tively quickly through its first phase up to the time when lack of

water and hydrogen prevented any further development. On

Venus, no photosynthesis of the type displayed by the green

plants has had a chance to convert the excess carbon dioxide

into organic matter of presently living or fossil organisms. (E.O.)

713

THE OSCILLATING UNIVERSE.

E. J. Opik

N.Y., New American Library, 1960. 144 p.

If life exists on Mars, it must be adapted to extreme conditions

unlike any an Earth. Any type of Martian plant would have to be

hygroscopic. It is felt that the dark areas or Maria are covered

by vegetation that defies the sand drifts and feeds on the dust,

but it is also thought that if there really are plants on Mars, they

will be found thinly scattered all over its surface and only

thickest on the Maria. It is extremely improbable that there is

any type of intelligent life on Mars such as we know on Earth.

(E.C.)
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714 ,'

OTHER ASTRONOMERS IN THE UNIVERSE?

M. H. Briggs

Southern Stars, Vol. 18, 1960. p. 147--151.

The possible detection of intelligent extraterrestrial life by

means of radio signals is discussed. Evidence for some sort of

life on Mars has been derived from spectrographic observation.

Indirect evidence for planetary systems around 61 Cygnl and

70 Ophluchi has been obtained and various theories of planetary

formation indicate a high number of planetary systems in

universe Present signals from earth could be detected at the

distance of Sirius. Xad;o receivers now planned could detect

other signals over a distance of 100 light years. The frequency

of the 21-cm llne of interstellar hydrogen would have been de-

tested first by any astronomical receiver and so would probably

be used as the wavelength of intelligent signals. (E.O.)

715

THE PHYSICAL ENVIRONMENT ON MARS.

Gerard de Vausauleurs

In: O.O. Benson Jr., and H. Sirughold, eds. PHYSICS AND MEDI-

CINE OF THE ATMOSPHERE AND SPACE. p. 584--605.

l,n v l.,-a _ - ,..... , ,,,,_y _ oons inc., itNJU.

The presence of a tenuous atmosphere on Mars is well estab-

lished. Water vapor and oxygen remain so far undetected spectrew

scopically. The near-infrared absorption hands of carbon di-

oxide have been detected. Nitrogen must be the main constituent

of the atmosphere, but ;s undetectable spectroscopically. Three

main cloud types are recogniced_whlte, blue and yellow. There

is an extreme diurnal temperature variation and a seasonal

variation. The present status of the vecjetative hyl_othesls of the

dark regions on Mars is more that of a philosophical speculation

than of a sci*,ntific _ype_hes_s. McL_ughffn hypot.ltesizes that the

dark areas may he due to volcanic action. (E.C.)

716

THE PLANETS.

H. C. Urey

In: SCIENCE IN SPACE. Chap. S, p. !--!3. National Research Coun-

cil. Space Science Board.

Washington, Natl. Acad. of Sci., 1960.

Environmental characteristics of planets are discussed. The pos-

sibillty of life occurring on Mars and Venus is speculated upon in

relation to the environment. High temperatures on Venus may

prohibit the existence of rife. On the basis of seasonal color

changes, it has been supposed that some kind of plant life exists

on Mars. sinton's spectroscopic studies are the best evidence for

life on Mars.

717

THE PROBLEM OF STAGES IN BIOPOESIS.

J. D. Bernal (Birkbeck Coll., Univ. London, Eng.)

Aspects of the Origin of Life, 1960. p. 30-45.

The two chief tasks in the elaboration by many workers of a

complete scheme OF biopoesis are first the establishment of more

1960

or less plausible connected areas of development, those for

instance of the origins of proteins or of photosynthesis, and sec-

ond the reasonable linking of these areas of knowledge into a

coherent whole. At the present, study of biopousis is limited to

the one form of life known on Earth. Where llfe exists on other

planets, it is most likely that it will be incompatible with ours

although we may suspect striking biochemical and structural

parallels.

718

PROBLEMS OF THE MOON.

P. Moore

Advan. OF Sci., Vol. 17, 1960. p. 33-41.

Minor alterations on the moon's surface have been a subject

of controversy. The crater Alphonsus has been a Point of suspect

gas discharges, which were investigated spectroscopically at the

Crimean Astrophysical Observatory. The crater Unnie seems to

be reduced in size with new surrounding white markings. Chain

arrangements of craters may he interpreted as lines of weakness

in the original crust. The non-random distribution of crater groupS

seems to have been internally caused. Occultation of a radio

source by the moon suggests an atmospheric density 10 -is that

u_ _onh. Except tot previous theories that minor feotures inside

Eratosthenes or c_ters of the Aristorchus type may be vegetation,

the moon is entirely lifeless. (E.O.)

719

THE QUANTITY OF MICRO-ORGANISMS IN THE UPPER STRATA OF

THE ATMOSPHERE (KIL'KISNYI VMIST MIKROORHANIZMIV U

VYSOKYKH SHARAKH ATMOSFERY).

Ya. H. Kishko

Mikrebiol. zh. Akad. Nauk Ukr. SSR, 22:6, 1960. p. 77--81.

(Ukmin;an: Russ.:an Summary_

(Also in Referat. Zh. Viol., 1962, No. 4B321)

(21672)

The decrease in the quantity of micro-organlsms with increasing

height is noted. The surface stratum (up to 500m) is most densely

populated with micro-organlsms. (E.O.)

720

RESEARCH INTO LIFE ON OTHER PLANETS (RECHERCHES CON-

CERNANT LA VIE SUR LIES PLAN_rF.S).

A. Dellfus

in: H. I_ Bill, ed. SPACE RESEARCH. p. 1146--1152.

N.Y_, Intersclence Inc., 1960. (Proc. of the Intern. Space Sci. Syrup.,

1st, Nice ,1960).

(English and Russian Summaries)

1. Observations indicating life on Mars. The dark patches on

the ground polarize light in the same manner as deposit of

opaque grains. The polarization varies seasonably and is ob-

served at the same time when the contrast changes are observed

by the telescope, at the moment when the content of water vapor

is increased in the air. It is therefore assumed, that small

organisms, capable of blooming in the spring, are present on the

ground. 2. A study of the atmosphere OF Venus. The conditions

of life depend on the presence of water in the atmosphere. The
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water vapor observations are made by means of spectroscopes,

carried into the stratosphere by balloons. The device consists of

metallic cabin surmounted by a telescope of 50-cm diameter

and of a spectrophotometer, which gives the intensity of the

1.4 microns water vapor band from Venus and from the Moon.

The cabin and the observer are carried into the atmosphere by a

group of 100 big sounding balloons, which are attached to a

cable. In France, the author has already made an ascent which

lasted for five hours. (Author)

721

THE SEARCH FOR LIFE BEYOND THE EARTH.

J. Lederberg

The New Scientist, 7:170, 1960. p. 386-388.

The possibilities of life on Mars and Venus are considered and

a means of detection is proposed. The Martian environment

permits the maintenance of a biochemistry compatible with the

life and for the survival and spread of terrestrial micro-organisms.

The high apparent temperature of Venus does not preclude the

presence of a layer where a temperate environment is available.

Many organic compounds are shared by terrestrial organisms and

any extraterrestrial life might show analogous use of such com-

pounds as nucleic acids. The formation of llfe on earth is re-

viewed in the light of present theories but the main problem is

the appearance of a replicating polymer. A design for a micro-

scope to detect extraterrestrial micro-organisms is discussed. The

need for absolute sterilization of planetary probes is stressed

because of the possible adverse effects on our environment and

the environment of other planets. (E.O.)

722

SOME NOTES ON THE ORIGIN OF THE COLOUR OF THE MARTIAN

DESERTS.

H. French

J. Brit. Astron. Assoc._ Vol. 70, 1960. p. 136-138.

Ferrous oxide is black; therefore, in order to produce the

Martian deserts, there must have been sumcient oxygen in the

Martian atmosphere to oxidize it to ferric oxide, which is brick-red.

Sumcient water vapor to hydrate some of this to yellow limonite

must also have been present.

723

SOME ORGANIC CONSTITUENTS OF METEORITES AND THEIR

SIGNIFICANCE FOR POSSIBLE EXTRATERRESTRIAL BIOLOGICAL

EVOLUTION.

M. Calvin and S. K. (Himes) Vaughn.

In: H. Kallman, ed. SPACE RESEARCH. p. 1171--1191.

Amsterdam, North-Holland Pubh Co., 1960.

In order to decide the value and type of information to be

obtained from outer space with regard to its pertinence for the

evolution of life, a brief review is presented of the current status

of our thinking on the origin of life on earth. This points up the

particular kinds of chemicals whose presence, or absence, on

other astral bodies might be significant.

Heretofore, the only data available are the result of telescopic

spectroscopy. We report here information indicating the

presence in meteorites of complex organic materials, _Some of,

them apparently uniquely pertinent to life processes.

724

SPACE AGE MICROBIOLOGY.

A. E. Prince (Wright-Pattersan AFB, Ohio) et ol.

In: Developments in Industrial Microbiology, Vol. 1, p. 13-20.

N.Y., Plenum Press, 1960. (Proc. General Meeting Sac. Ind.

Microbiol., 16th, State College, Penn., Aug. 30,--Sept. 3, 1959)

Speculations are made on what will be found by space travellers

to other planets. A prolonged space voyage will require a much

greater insight into bioecology than we now possess and the

design of a probe will require a reexamination of the funda-

mental properties of living matter. Gnotobiotics, i.e., organisms

grown by themselves or in association with known kinds of

organisms, is one of the many disciplines of biology that can

contribute to space exploration. There is a danger of irretrievably

losing the opportunity to investigate forms of life that may exist

on the moon or the planets. Some experience with gnotobiotes

may be of value in this consideration. Organisms ordinarily living

in one environment may when introduced as a pure culture into

another environment cause problems. A single contaminant from

Earth could overrun and destroy life forms on another planet. It

is not unlikely that organisms evolved in the harsh environment

of Mars may provide a useful crop in the cold and arid regions

of Earth. Sterilization of returning space probes to avoid contami-

nation of Earth by extraterrestrial life is discussed.

Since fossil evidence indicates that morphology of micro-

organisms has not changed obviously, it is believed that no new

environments will be found on this planet, Mars, or perhaps, even

Venus, that will entirely prohibit growth of all micro-organisms

as we know them. Since the surface of Venus has never been

seen, all theories have to be discounted considerably. However,

the author prefers the theory that Venus is in a kind of carbonif-

erous era, and is covered with jungles with all sorts of unknown

fungi.

In the opinion of Strughold, low forms of both plants and cold-

blooded animals could exist on Mars. The atmosphere is mostly

nitrogen with some carbon dioxide and possibly a trace of oxygen

and water. Summer temperatures on Mars in tropical regions are

believed to go as high as _--20 ° C. While higher plants and

animals as we know them could not exist on Mars, one can

agree with Strughold that at least the lower forms of plants,

namely the fungi and algae could do reasonably well. (E.C.)

725

SPACIOUS TALK.

(No Author)

Sci. Am., 202:1, 1960. p. 74, 76, 79.

Intelligent beings in other solar planets might be signalling us.

Possible frequency for communication lies between one and 10 000

megacycles per sec. The frequency of the 21-centimeter line

emitted by interstellar hydrogen is considered best. Depending

on the distance, a two-way communication would be subject to

a delay of 10 years or more between 2 and A. The passage, pos-

sibly pulse-coded, may go on a few years before repeating as
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_nsymbols; it might contain a sequence of small prime

numbers *or simple arithmetical sums. (A.H.F.)

726

SPECULATION ON THE RELATIONSHIP BETWEEN ORGANIC AND

ATMOSPHERIC EVOLUTION.

D. L Gabert

Perspectives /n Bicd. Med., Vol. 4, 1960. p. 58--71.

Living organisms on Earth ruprasont metostoble chemical forms

_ mn a,_,e _ pe,ind, d lhue ,la,_ the eveh.le,, d dss

Earth's atusss_,e_. Energy f_ minti,q _ oman;sm on

Em_ is d_ived from solar eanrgy nmd ;_ _ _ f_=s of

molecular oxygen and hydrogen pool For llfe to exist on a

planet, there must be an energy supply, and the ahnosphe_c

transition period from the initial reducing atmosphere to its

oxidized atmosphere must exist for a sufRcinnt time to p_'mlt the

formation and mointonance of living organisms, lkKauss the

atmosphere of Mars contains little, if any, water and oxygen and

measurable amounts OF carbon dioxide, it would seem that the

'llfe stage" is ending on that planet. (IE.C.)

727

SURFACE CONDITIOkI_; _N TW; __:A_-__T .m.J.M.¢_..

IE.J.O_k
Am. J. Phys., 28:7, 1960. p. 618--622.

.a,_m,m_re, temperature and topom_hy OF the moon, Ma,,

and Venus are discussed. Spectral absorption bands in the far

infrared, charactofistic of organic molecules, were found in the

spectrum of the Martian dark area. The huge amounts of carbon

dioxide, practically no oxygen, and very little water point to the

absence of plant _ on Vemls` {IE.C.)

728

SURVIVAL OF TERRESTRIAL MICRO-ORGANISMS UNDER SIMULATED

MARTIAN CONDITIONS.

J. D. Fulton

In: 0. 0. Beuson, Jr. and H. Sfroghold, eds` PHYSICS AND MEDI-

CINE OF THE ATMOSPHERE AND SPACE. p. 606--613.

N.Y., Wiley & Sons, Inc., 1960. 17 mfe.

1960

Reviews sources of information on Martian environment and

establishes conditions of 6.Smm Hg atmospheric pressure, moisture

content of 1% or less, atmospheric composition of commerc_l

nitrogen gas, soll type of red sandstone (lava so/I), and a tom,

perc_ore range of _-25 ° to --25 ° C (dlumal-noctornal) in small

scale Brewer anaerobic jars. Organisms investigated were mixed

populations of soil micro-organlsms and times involved were up to

ten months. Survivors rea_ themselves into three groups

and growth occurred. Impllcatlous for dosed ecological systems

are discussed. (G.W.)

729

THE THERMAL COPOLYMERIZATION OF AMINO ACIDS COMMON

TO PROTEIN.

Sidney W. Fax and Kaoru Haroda (Fla. State U.)

J. Am. Chem. Sac., Vol. 82, 1960. p. 3745.

By use of an excess of tim dicarboxylic amino acids, the dry

eighteen amino acids common to proteins can he simu|taueousJy

copolymerlzed in a few ham of temperatures above 150°C.

....... =. .'..:, H_.|_W,,;_ _,,w u,,_crlmm.... _ar

variations in the conditions of renctlon. The praport_es of the

synthetic products are compared with known properlles of natural

prote;ns. (Author.)

730

THE WF.ULSPRINGS OF LIFE.

I. Aslmav

N.Y., Abelard-Schuman, 1960. 233 p.

In so vast a un;vem it is possible that there are billions

"earth-type" planets. Mars is the only observable planet which

may provide a habitat suitable far llfe.

Contents:

Pt. 1: Life and the species. Pt. 2: Life and the cell. Pt. 3: Life

and the molecule. Pt. 4: Life.
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731

HOW DID LIFE BEGIN?

S. Fox

Sc/ence, 32:3421, Dec. 26, 1959. p. 200--208. 54 rofs.

Presented at the AAAS Meeting, Chicago, Dec. 26, 1959.

A large portion of this report deals with the laboratory produc-

tion of amino acids and protelnokls. Amino acids have been

produced by electrical discharge in a mixture of methane, hydro-

gen, ammoma, and water. They have also been produced from

formaldehyde and nitrate under the _ of sunlight. Asportlc

acid, alanlne, glutamJc acid and glycine hove been produced

thermally from malic ocld, asparlic acid, alpha_ydroxyglatarlc

acid and glucose plus urea, _. Trace ammmts of the

peptidas, glycylglycine and glycylalanine have been produced by

the action of ultraviolet llght on aqueous solutkxu of amino acids.

Mixtures of genuine peptldes have been produced when two or

more amino acids, one being aspartlc acid, glatamlc acid, or

|yslne, are heated together. Unear peptides (polymers) containing

eighteen amino acids hove been obtained by the thermal copoly-

merizotion of excess aspartlc acid, excess glutamic acid plus six-

teen common amino acids. These polymers have many properties

in common with natural proteins. Of particular interest is the

production of a nucleic acid biolntermediate, ureldosuccinlc acid.

This acid is essentially the only experimental demonstration yet

published donlin 9 with the preblolagica| origin of nucleic acid.

Also, the morphogenlclty of various polymers and copolymers of

amino acids is discussed. (I.v.L)

732

LUNIK II IMPACT MAY HAVE CONTAMINATED THE MOON.

(No Author)

Missiles and Rockets, Dec. 21, 1959. p. 41.

The final-stage carrier of Lunik II appa_ntly was nat decon-

tamlnated, although the inslhrument package was reporteclly

sterilized. Contamination of the moon by terrestrial micro-organ-

isms could seriously hamper detection of indigenous organisms

of extraterrestrial origin.

733

FURTHER EVIDENCE OF VEGETATION ON MARS.

W. M. Sintan

Science, Vol. 130, Oct.-Dec. 1959. p. 1234--1237.

97

The presence of absorption bands near 3.5_ in the infrared

spectra of Mars is confirmed with the use of more sensitive records

with the 200-inch telescope. The bands are most probably due to

organic molecules although carbonate molecules may produce

similar absorptions. The observed specthra resemble those of

organic compounds, particularly plants. An absorptiea band at

3.67_ is indicative of carbohydrate molecules present in plants

and its relative strength may be due to signitkaot d_ in

the proposed Martian veantation+ The COlr_v_o. _+ _._+r+;._._+

ba_d at 3.67;: has been identified as a characterlstic of certain

terrestrial lichens and algae. (E.O.)

734

COULD THE SATELUTES OF MARS BE ARTIFICIAL?

C. W. Tambaugh

Astronautics, Vol. 4, July-Dec+ 1959. p. 38-39, 52, 54.

hypothesis has been advanced by I. S+ Shklavski¥ that the

salellites of Mars are artificial on the basis of their small size,

+he _' that +'he per|od of revolution of Phobos is shorter than

the rotation period of Mars, and the inward deviation of the

orbit of Phobos. Possible forces causing this deviation on a

satellite of normal mass ore insignificant. It would seem then

that the density of Phabos may he explained only by a hollow,

artillcinl structure. A rebuttal is made that the geophysical

structure of Mare precludes any previous cJviGzation capable

of creating artificial satellites. The existence of similar small

satellites is found associated with Jupiter and _ deviation of

the orbit of Phobos is probably caused by elastic collisions with

asteroids, resulting in a loss in orbital kinetic energy and a

de©teasing orbital s_ze. Phobos would then no longer be

required to have a law unnatural density. (E.O.)

735

VEGETATION ON MARS.

(No Author)

Nature (London), 184:4699, Nov. 21, 1959. p. 1612.

Sintan's test for the presence of vegetation on Mars is dis-

cussed. This test is based on the fact that all organic molecules

possess strong absorption bands at wavelengths near 3.4/z, the

wavelength of the carbon-hydrogen bond resonance. Tests were

carried out at the oppositions of 1956 and 1958. A lead sulfide

cell cooled in liquid nitrogen was the detector and was preceded
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bya monochromator equipped with a lithium fluoride prism.

The radiation received from Mars was analyzed theoretically

into thermal radiation and reflected solar radiation. The latter

showed three absorption bands at 3.43_, 3.56/_ and 3.671z. These

appeared to be peculiar to the dark regions of Mars. The bands

were weak or absent in the bright regions, and are therefore

formed neither in the atmosphere nor in the bright regions of the

planet. No new absorptions were found. The observed spectrum

fitted very closely that of organic compounds and plants. The first

two bands are easily observed in plants. The 3.67/_ band seemed

at first to be an enigma; however, it has been found in alga

Cladaphora and appears to !be produced by carbohydrate mole-

cules in the plant. Sinton's results are the best evidence yet pro-

duced for the existence of vegetation on Mars. (I.v.L.)

736

FURTHER EVIDENCE OF VEGETATION ON MARS.

W. M. Sinton

Science, 130:3384, Nov. 6, 1959. p. 1234--1237.8 refs.

New tests for the presence of organic molecules on Mars were

made during 1956 and 1958 oppositions. A band present at 3.67/_

has also been found in the alga Cladophora, and is apparently

produced by carbohydrate molecules present in the plant. The

strength of the band at 3.67/_ compared to its weakness or

absence in plants may indicate a significant difference in plants

that may be present on Mars. (E.O.)

737

THE PROBLEM LIFE IN THE UNIVERSE AND THE MODE OF STAR

FORMATION.

S.-S. Huang

Pubis. Astron. Sac. Pacific, 71:422, Oct. 1959. p. 421-424. 7 refs.

Also in: Am. Scientist, 47:3, Sept. 1959. p. 397-402.

General conclusions concerning the occurrence of life in the

universe are presented. Habitable zones around a star and meth-

ods of detecting planets belonging to stars other than the sun are

discussed. Three indirect arguments for believing that formation

of planets around stars is a common phenomenon are given.

(S.T.L.)

738

TERRESTRIAL AND EXTRATERRESTRIAL LIFE.

M. H. Briggs

Spaceflight, 2:4, Oct. 1959. p. 120--121.12 refs.

Accidental deposition of bacterial spores by extraterrestrial

intelligences not actually landing on Earth, but visiting it begin-

ning about 2 billion years ago, is presented as a third theory

accounting for the origin of llfe. Objections to this theory are

given. Author indicates insufficiency of data to form any con-

clusions. (N.G.)

739

SEARCHING FOR INTERSTELLAR COMMUNICATIONS.

G. Cocconi and P. Morrison

Nature (London), 184:4690, Sept. 19, 1959. p. 844-846.

Interstellar communication across the galactic plasma without.

dispersion in direction and flight time is practical, so far as we

know, only with electromagnetic waves. An optimum channel

which might be used by an intelligent extraterrestrial civilization

to contact Earth is discussed. The most promising radio emission

line to search for would be at 1-20 mc/s (X _21 cm) of neutral

hydrogen; it is reasonable to assume that sensitive receivers for

this frequency will be made at an early stage of the development

of radio astronomy. Power demands for the signal source, signal

location and bandwidth, the nature of the signal sent and its

possible locations are discussed. (Author)

740

ROUND TRIP FROM SPACE.

M. Calvin

Evolution, 13:3, Sept. 8, 1959. p. 362--377

The author traces the origin and development of life on Earth

as prologue to his affirmative discussion of the probabilities for

cellular life (as we know it) to exist on other planets. Despite at

least 15 different hypotheses on the origin of the Earth and the

solar system, one prerequisite for life has been agreed on, namely

that the atmosphere itself must have been made up of relatively

simple molecules.

741

THE STERILIZATION OF SPACE VEHICLES TO PREVENT EXTRA-

TERRESTRIAL BIOLOGICAL CONTAMINATION.

M. G. Comuntzis

In: Proc. of the 10th Intern. Astronautic Congress, London,

Aug. 30,--Sept. 5, 1959. p. 495--504.

Springer-Verlag, 1960. 94 p.

Present knowledge of the planets Mars and Venus is compatible

with the possibility both of on indigenous life and of the mainte-

nance and rapid spread of terrestrial micro-organisms. The intro-

duction of terrestrial organisms as contaminants on planetary

probes might so distort the biology of either planet as to consti-

tute a scientific catastrophe. Extraterrestrial contamination has

not received sufficient international attention. Two reports have

been put out by the Committee on Contamination by Extrater-

restrial Exploration (CETEX) representing the International Scientific

Unions. These reports attempted to set a tone for developing a

code of conduct in space research, but did not offer any specific

suggestions as to how probes should be sterilized. Four phases

of payload sterilization are recommended. They are; (1) sterile

assembly, (2) built-in or intrinsic sterilization, (3) terminal steriliza-

tion, and (4) maintaining sterilization. In order to minimize chemi-

cal contamination of a kind that might confuse later investigators,

it is recommended that a careful molecular inventory be made of

each mission together with a replica of each package. It is also

recommended that a microbiological survey be made of the

launching site area. (Author)

742

THE ORIGINATION OF LIFE.

A. E. Needham

Quart. Rev. Biol., 34:2, Sept. 1959. p. 189--209.

98



a

• A for,pal solution of the main problems concerning the origina-

ticm of llfo is attempted, adopting as the fundamental axiom tl_

plausible assumption that it was a spontaneous natural sequence

of "most probable" events. Survival by natural selection is a

particular example of a most probable event, and therefore

operated at all stages of the origination. True evolutionary

novelties have bean most probable responses to now onviran-

mental conditions, and may have become rarer as the rata of

exchange of the casual conditlows decreased. (M.P.G.)

743

ORGANIC COMPOUND SYNTHESIS ON THE PRIMITIVE EARTH.

S. L Miller and H. C. Urey

Science, 130:3370, July 31, 1959. p. 245-251.

The chemical history and the synthesis of organic compounds

on primitive Earth are reviewed. Emphasis is placed on the

laboratory synthesis of organic compoonds in order to extrapolate

the results obtained to the synthesis of organic compounds on

primitive Em'th. Among the syntheses discussed ore: formalde-

hyde polyhydroxy compounds, thlourea, thioocetumide, _yl

urea, peptldes, formic acid, various amino acids, imino aliphatlc

acids, hydroxy acids, acetic acid, propioaic acid, malanlc acid,

malic acid, citric acid, lactic acid, and ureidusucclnic acid. The

energy sources for the above syntheses are given. Also, the

possibility of extraterrestrial life is discussed. Venus is peflmps

too hot to support llfe. The changing colors of Mars, bluish o_

green in the spring and brown and reddish in autumn, amd the

3.5/* absorption band, which corresponds to the C-H stretching

frequency of most organic compounds, are the best, yet weak,

evidence for the existence of lifo on this planet. (I.v.L.)

1959

746

PRODUCTION Of SPHERULES FROM SYNTHETIC PROTEINOID AND

HOT WATER.

S. W. Fox, K. HarndQ and J. Kendrlck

Sc/ence, 129:3357, May 1, 1959. p. 1221--1223. 11 refs.

When hot saturated solutions of thermal copolymers containing

the 18 common amino acids are allowed to cool, hugo numbers

of uniform, microscopic, relatively t_-m, and elastic sphemles

separate. The place of this plumomee.m in a cumpml.msive theory
of original thermal _ of primordial living units is con-

sidor,d. (A.thor)

747

EXOTIC ATMOSPHERES ON EARTH.

H. Strughold

J. Aviation Mud., Vol. 30, May 1959. p. 311-314.

The need For the investigation of exotic ntmspheros for their

ecological and physiological effects is outlined. Spaaksl explora-

tion will be affected by foreign environment. Prntoatmospimres

exist on the outer planets similar to the supposed reducing atmos-

pheres on the primitive Earth. Venus and Mars present dense and

thin versions of Earth's oxicJ|z_ atmosphere. The behavior of

terreslr;o| micro-organlsms under simulated Martian conditions

may provide knowledge of indig_oes life. Areas of coal mines

may show similar atmospheres to Jupiter and Venus. Within the

pores of sell a methane and ammonia atmosphere may result

from bacterial octlun simlbr to the protunhnosphece. Atoms of

concentrated CO2 ore known on Earth which are toxic to animal

llfe. (E.O.)

748

744

THE CHEMICAL ORIGINS OF LIFE.

M. H. Sriggs

Spaceflight, Vol. 2, July 1959. p. 69--73. 27 refs.

A general survey of theories on the origin of lifo is presented.

Experimental studies on the synthesis of basic organic compounds

from simple inorganic processes are reviewed. Although it can

be agreed that simple inorganic reactions could have given rise

on the primeval earth to a mixture of the hasic units of proteins,

nucleic acids, etc., it remains to provide an explanation of how

the simple units combined to form the large molecules. (S.T.L}

745

WHAT IS ASTROBOTANY?

G. A. Tikhov

Spaceflight, 2:3, July 1959. p. 74--77.

Infrared investigations of possible plant life on Mars are de-

scribed. Differences between spectral qualities of presumed

Martian plant zones and thnse of terrestTiol coordinate zones are

noted. The prediction is made that plant and animal llfe is wide-

spread in the universe. (M.F.G.)

THA_SPORT OF LIFE iN THE FROZEN OR DRIED STATE.

A. S_ Parkes and A. U. Smith

Br/t. Med. J., Vol. !, May 1959. p. 1295--1297.

Effects of temperature extremes_esslcofiun and freezlng--of

seeds, spores and animals is discussed with relation to transport-

ing and possibly establishing Earthly organisms on the outer

planets. Vegetation on Mars, if similer to anything found on

Earth, has hi(ely evolved along the lines of lichens. At the tern-

perotures prevailing, however, any life based on biochemical re-

actions will be rather sluggish, particularly on the outer planets,

and it is to he doubted if evolution can have proceeded very far.

(A_.F.)

749

OXYGEN AS A PREREQUISITE TO THE ORIGIN OF THE METAZOA.

J. R. Nursall

Nature (London), Vol. 193, Apr._-May 1959. p. 1170--1172.

The presence of fossils is hypothesized to be a function of an

oxidative metabolism in the oxidizing atmosphere which replaced

the supposed reducing atmosphere of the primitive Earth. The

first organisms may hove appeared as heteratrophic colloidal

aggregates which existed upon organic substances dissolved in

seas in which they lived. The gradual appearance of photosyn-

thetic outotrophes added oxygen to the air which in turn pro-
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vided the energy for the evolution of more complex organisms.

The fact that animals developed into complex forms earlier than

plants indicates the importance of oxygen in the environment as a

developmental factor. (E.O.)

The dangers of such contomination and steps to avoid them were"

pointed out in the report of CETEX. General principles for con-

ducting space research and the correct sequence of experiments

were outlined. (E.C.)

75O

ADVANCES IN ASTROBIOLOGY.

Hubertus Strughold

In: Lunar and Planetary Exploration Colloquium, Proc., 1:6, Apr.

1959. p. I--7. 42 refs.

Gives brief review of the advances made recently in astro-

biology. They are based on theoretical considerations, visual

observations, spectrographic analysis, and experimentation in the

laboratory. (G.W.)

751

THE DETECTION OF PLANETS AT INTERSTELLAR DISTANCES.

M. H. Briggs

J. Brit. Interplan. Soc., 17:2, Mar.--Apr. 1959. p. 59--60. il refs.

From recent developments in the theory of planetary origins

and the probable relationship between the rate of stellar rota-

tion and the presence of planets, it is suggested that the ob-

served rate of rotation and hence the spectral type of a star, can

serve as criterion for the existence of a planetary system. A

survey of stellar rotations and spectral types of the nearest stars

is given and the probable existence of life on the planets around

these stars is discussed. (Author)

752

METEORITES AND THE ORIGIN OF LIFE.

M. H. Briggs

Spaceflight, 2:2, Apr. 1959. p. 39-44. 12 refs.

Life on Earth began, as indicated by recent studies of sulfur

ratios, approximately 800 million years ago. It has been sug-

gested that the "origin" of life on Earth was caused by the

arrival of spore-bearing meteorites, the original source of the

spores being open to speculation. The discovery of spores in

meteorites would support this theory and would possibly indicate

that life on Mars is of a similar type to terrestrial life. On the

other hand, the lack of oxygen in the Martian atmosphere might

be explained as being due to the arrival on Mars of a terrestrial

spore only a relatively short time ago. However, it might also

mean that life on Earth was a different variety of a basic form

which began on Mars. A most thorough and careful study of the

interior of meteorites for the presence of spores needs to be done.

(S.T.L.)

753

CONTAMINATION OF THE MOON.

J. D. Hughes (Brookhaven Natl. Lab.)

Science, 130:3371, Mar. 9--10, 1959. p. 340-342. Presented at the

CETEX Meeting (2nd), The Hague, 9--10 Mar. 1959.

There is a real possibility that exploration experiments could

contaminate the moon or the planets in such a way that other

experiments, particularly biological, would be made impossible.

754

THE CLOUDS OF VENUS.

M. H. Briggs

Observatory, Voh 79, Feb. 1959. p. 20--22.

The composition of the clouds of Venus is suggested to be of

an organic rather than inorganic basis. Previous theories of cloud

composition include water vapor, formaldehyde and its polymers,

and carbon suboxide which must be discounted because of a lack

of spectroscopic corroboration. Another theory holds that the

clouds are oil droplets. However, this is unlikely since a biological

origin is suggested and the known physicochemlcal environment

does not warrant it. The observed variations and alterations in

the clouds point to a changeable organic chemical system. Or-

ganic synthesis has probably occurred on Venus, and in the

absence of utilization as food by life forms, the more stable

compounds remain as the clouds. (E.O.)

755

LIFE ON OTHER WORLDS.

H. S. Jones

New Scientist, 5:112, Jan. 8, 1959. p. 65--67.

Various theories concerning the origin of life on earth are re-

viewed. Conditions essential to well-developed life are discussed,

and each of the planets is examined for the possibility of life

existing there. Mars is considered the only possible planet to har-

bor life forms, and those would be extremely primitive types.

(5.T.L.)

756

MARS A WORLD FOR EXPLORATION.

C. W. Tombaugh

Astronautics, 4:1, Jan. 1959. p. 30--31, 86--93.

The atmosphere and climate of Mars is discussed. The shrinking

and reforming of the polar caps is cited as evidence of an atmos-

phere which is estimated at one tenth that of Earth. Spectro-

graphic observation has failed to disclose free oxygen; CO_ and

some argon are present. The solar radiation received on Mars

is only from 53 _ to 36% of that received on Earth. Mars' seasons

are of unequal length, and the highest noon temperatures are

only a few degrees above freezing with a diurnal variation of

over 200 ° F. The southern marias exhibit the fullest range of

seasonal color change. New spectrographic evidence indicates

that organic matter exists on Mars, but water would be required

in the atmosphere for this matter to hove life. No ozone or sul-

fur dioxide layer, which would protect the surface from ultra-

violet radiation, has been discovered. However, vegetation may

shield itself by changing color. The canals (asteroid scars) and

the oases (impact craters) may be havens for vegetation. Mar-

tian geology shows a lack of sedimentary rock, erosion carving,

and metamorphic rocks. (A.H.F.)
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BIOLOGICAL OVERTONES OF THE THERMAL THEORY OF BIO-

CHEMICAL ORIGINS.

S. Fox

A.I.B.S. Bull., 9:1, 1959. p. 20-23.

The thermal synthesis of protein is discussed. This synthesis,

which began with the thermal conve_ion of malic acid to aspar-

tic acid, indicated that:. (1) numerous linked reactions arose span-

toneously; (2) enzymic protein was generated in the presence

of the continuous reaction products; and (3) geoic nucleic acid

(on the basis of finding ureidosucc_oic acid) helped to fix o record

of chemical occurrences up to the moment of its own synthesis.

The main theme which can be seea to he running through the

entire thermal synthesis picture is a biogenetic one. This picture

contains not only the some micromolecules as are Found in nature,

but also shows that the sequences by which these arise thermally

are in the same order as such reactions occur in a generalized

biosynthesis. If the biogenetic principle stating that the develop-

ment of an organism reflects its evolution is correct, a naturalist

should then expect the law to be reducible to the chemical level.

When the thermal pathways are regarded as prebinlegieoi path-

ways, the biogenetic law is reduced to the chemical level and

the prebiological and biological eras are spanned in on esseri-

t;a||y Darw;nian continuum, intarlpretaticms of the thermal theory

lead to the concept of a memory mechanism at the chemical level.

This is consistent with biogenetic thinking. The individual cell

can be considered to be remmct_ tim ckemisal history by

it came into existence, because tl_ t_mal fruit OF this development

was u chemical memory mechanism, i.e., a system for detoiled

reproduction of biochemical events. Also discussed is the pro-

ductinn OF o complex polymer closely resmnbJlng protein of cur-

rent organisms and possibly virtually identical with primordial

protein. (I.v.L.)

758

CHEMICAL DIVERSITY AND THE ORIGINS OF LIFE.

N. W. Pirin.

In: A. Io Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Syrup. Ser., VoI.1, p. 76--83.

N.Y., Pergamon Press, 1959. 17 refs.

Chemical diversity argues strongly for the logical evolatkm of

llfe. As complexity and time increase, metabolism may become

simpler. A strong case is made to avoid any form of dogmatism

about the processes involved in the origins OF life. (Author)

759

A CHEMICAL THEORY OF SPONTANEOUS GENERATION.

S. W. Fox

In: A. I. Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Syrup. Ser., Vol. 1, p. 256--262.

N.Y., Pergamon Press, 1959. 17 refs.

Treats the problem OF primordial nitrogen fixation, origin of

optical activity, membrane formation, and conversion to the

aqueous state from an anhydrous one in purely chemical terms.

Points out that life must have begun without the aid of such

special apparatus as can now he assembled. (G.W.)

1959

76O

CONDITIONS ON MARS.

C. A. Cross

Spaceflight, 2:1, 1959. p. 25--29.

In spite of the appl_w._tlon of all the resources of modem

astronomical technique, Mars remains more the subject OF specula-

tion than OF established fact. Mars' polar caps are presumed to be

ice, but water cannot he detected spectroscopically. Temperolvro

measurements show that the utmnephere and surlFace are too

cold to provide enough water vapor for detoctinu by present

techniques. Polar caps show tmlrtperatures around --SQ ° C,

evaporate by sublimation twice a year. Reddish areas or desmts

with dust storms appear to be present. Dark areas in bands

north and south OF the equator with temperatures of 20 ° C show

seasonal changes in color. A vegetation hypothesis is favored

for these dark areas, especially since studies OF Siberian vegeta-

tlon indicate increased absorption coefllcinnts in the long wave

region by plants growing at very low temperatures. The constitu-

ents of the Martian atmosphere identified by spectroscopic tech-

nique register 1.5% CO._, and water vapor and oxygen, if present,

nut in excess of .01% and 1.5%, respectively. (Author)

761

CONTAMINATION BY EXTRATERRESTRIAL EXPLORATION.

(No Author)

Nature° 183:4666, 19S9. p. 925--928.

There is no reasonable possibility by which the introduction of

cells such as spores or bacteria might give rise to llfe of the same

type on the Moon (that is, containing deoxyribonucleic acid) as on

Earth which might later confuse investigators. There Ore no Ce_

on Earth which grow or multiply in the absence of water, and at

fhe high vacuum of fhe Moon no wr_ter can exist on its surfuce.

However, ;t is possible that some "pre-llfe" processes mq be

occurring on the Moon which may be similar to or dlgerent from

those which have taken place on Earth. Macromolocules from the

Earth might, under lunar conditions, act as templates and

vide new fuci for "pre-life" growth. There is a possibility of bl-

oluglcoi contamination of Mars, since there is a reasonalde prob-

ability that the conditions on Mars are such that some terrestrial

organisms might grow. Carbon compounds, light for photosyn-

thesis, and probably water and nitrogen are all available. It is

therefore of the greatest importance that space vehicles should

net land on Mars (and possibly Venus) tmlass all precautions

have been taken to exclude "_vlng organisms from them.

pattern of development of macromoleculas on these planets could

become distorted by terrestrial contamination. Also discussed is

terrestrial contomieation, which might endanger physical and

chemical studies. (I.v.L.)

762

DATING THE ORIGIN OF LIFE ON EARTH.

Michael H. Brlggs

Evolution, 13:3, 1959. p. 416--418.

The earliest reported fossils, or traces of biological material,

are in excess of 2 billion years old. The present oxidizing atmos-
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phere of the Earth appears to have a similar age and this can

be taken as an estimate of the age of photosynthetic life.

Although it is not possible to fix an exact date for the origin of

life, complex chemical systems appear to have been present on

Earth for more than 2 billion years. (Author)

763

A DISCUSSION.

E. N. Pavlovskiy

In: A. i. Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

hU.B. Symp. Series, Vol. 1. p. 369--370.

N.Y., Pergamon Press, 1959.

Life, as we know it, could exist outside Earth only if there had

been an exact repetition of all the spatial, temporal, and qualita-

tive conditions of the evolution of the Earth in the solar system.

But there is nothing improbable in the idea that, in some planets

in the universe, organic material may have arisen, if the con-

cept of "being" is substituted for that of "life", there is nothing

improbable in the idea of the possibility of the "being" of such

organic material even outside the Earth. (A.H.F.)

764

ON DEFINING LIFE.

N. H. Horowitz

In: A. I. Oparin et ah, eds. THE ORIGIN OF LIFE ON EARTH.

i.U.B. Symp. Ser., Vat. 1, Session 1: Discussion. 106 p.

N.Y., Pergamon Press, 1959.

To the property of self-duplication the author suggests that one

must add the ability to mutate randomly and to reproduce in the

new form. It involves a copying mechanism which insures that

mutations occurring in the parents will be faithfully reproduced

in the offspring, evolution becoming inevitable. With the ability

to influence the environment in such a way as to insure a supply

of the materials necessary for the perpetuation of the system we

add a final element. Thus llfe has three properties: (1) muta-

bility; (2) self-duplication; (3) heterocatalysis. Life arose as in-

dividual molecules in a polymolecular environment. (A.H.F.)

765

EVOLUTION OF ENZYMES AND THE PHOTOSYNTHETIC APPARATUS.

M. Calvin

Science, Vol. 130, 1959. p. i170.

The evolution of enzymes and the photosynthetic apparatus are

reviewed. The enzyme, iron protoporphyrin, is produced in the

following manner. The starting materials are laboratory-synthe-

sized succinic acid and glycine. From these an a-amino-_-keto acid

is formed, followed by decarboxylation to _-aminolevulinic acid.

Two of these acid molecules then condense to form a pyrrole

nucleus, porphobilinogen. This molecule then passes through a

series of steps, involving a number of oxidations. Iron is intro-

duced into the protoporphyrin farm_ng iron protoporphyrin. Once

the latter is formed, it will accelerate its own synthesis from such

precursors as succinic acid and glycine, it is believed that the

photosynthetic apparatus evolved from this iron-containing enzyme,

since its structure is very similar to the structures of chlorophyll A

and B. It is unlikely that rudimentary prehiotic enzymatic systems

will be found on Earth. However, in exploring the Moolp, Venus,

and Mars, the possibility of finding pertinent rudimentary ma-

terials in an evolutionary stage, which might correspond to the

early stages of terrestrial evolution, is real and finite. Therefore,

terrestrial contamination, which would jeopardize, or even destroy,

the possibility of distinguishing organisms or prebiotic chemical

forms which might be discovered, particularly on Mars, must be

avoided. (hv.L.)

766

THE FORMATION OF THE EARTH FROM COLD MATERIAL AND THE

PROBLEM OF THE FORMATION OF THE SIMPLEST ORGANIC SUB-

STANCES.

B. Yu Levin (U.S.S.R.)

In: A. h Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

hU.B. Symp. Series Voh 1 p. 67--75.

N.Y., Pergamon Press, 1959.

The problem of the origin of life must answer the question of

hew and under what conditions abiogenic synthesis took place,

and how it lead to the appearance on our Earth, of organisms

which later became the synthesizers of these compounds. The

question of the time and place of the original formation of the

organic compounds which is closely associated with the formation

of the Earth is discussed in the light of theories advanced by

several scientists. Spectroscopic observations have shown that the

simplest organic compounds exist both within our planetary sys-

tem and far beyond its bounds. The chemistry of its atmospheres

is discussed. Evidence concerning the organic compounds of the

planetary system is provided by a study of one type of meteorite,

the carbonaceous chondrites. The abiogenic origin of the meteor-

itic hydrocarbons is not open to the least doubt. There are two

conclusions important for the problem of the origin of life: (1]

Organic compounds of varying degrees of complexity existed in

the preplanetary material, and, with it entered into the composi-

tion of the Earth through its whole depth; (2) The emission oi

gases and vapors from the interior, leading to the formation of

the hydrosphere and atmosphere, was accompanied by the carry-

ing out of organic compounds which underwent further changee

in the course of it. (A.H.F.)

767

HOW CAN WE DETECT RADIO TRANSMISSIONS FROM DISTAN1

PLANETARY SYSTEMS?

Frank D. Drake (National Radio Astronomy Observatory, Gree_

Bank, W. Va.).

Sky and Telescope, Voh 19, 1959. p. 140.

Also in: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATIOI_

p. 165--175.

N.Y., W. A. Benjamin, Inc., 1963.

(A64-10226)

Discussion of the means for detecting intelligent radio tran_

missions which may emanate from the vicinities of, at best, 25% o

the stars and, at worst, perhaps one star in a million. Only in

relatively narrow range of radio frequencies is there a reasonabl

chance of receiving transmissions from extraterrestrial being:

It is stated that the search should be confined to the band betweel
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4000 and 10 000 Mr., and that frequencies around 1420 Mc may

_fer the e best chance for success. Specifications are given for a

rKeiver designed to detect interstoll,,r radio signals at the sur-

face of the Earth.

768

MANNED SPACE CABIN SYSTEMS.

E. B. Knaeccl.

In: ADVANCES IN SPACE SCIENCES, Vol. !.

N.Y., Academic Press, 1959.

There is o reasonable possibility that spores or bacteria might

_;ve on the moon. It might be _ to amtomlmto Mars and

Venus since carbon, light for photosynthesis, nitrogen and water

are probably all available. (A.F.)

769

MARS REVISITED.

D.L. Cyr

Philadelphia, Dorrance, 4959. 420 p.

CONTENTS:

Chapter 4: Mysterious Mars. Chapter 2: Crater Oases of Mars.

rk_ _: Tk.: .u.7=.-=--; :.c "C:_.r.:;_" CL.,_;_, 4. ,'_,w Ev;,;en_e ;or

Marsitrons. Chapter 5: Missions of Marsltrons. Chapter 6: Is

There Really Ufe on Mars? Chapter 7: The Natural History of

Mars.

77O

MARTIAN VEGETATION.

(No Author)

Sky & Telescope, 48:5, 1959. p. 252.

A summary is given of LJntml"s experiment in which an infrared

_p_c_r_g_oph;_ _n_iysis was made =F the dark M.ort_n maric_.

Absorption bands at 3.43, 3.56 and 3.67 microns were found

which are due to the C-H bond of organic molecules. Terresthrlal

plants show absorptions at 3.41 and 3.51 microns and the third

Martian band may indicate a slgnificant difference in the com-

plexity of the Martian organic molecule. The presence of organic

molecules produced over large areas within short time spans is

most simply explained by the growth of vegetation. (E.O.)

771

THE MICROBIOLOGICAL CHALLENGE IN SPACE.

W. M. Eaiuki

Develop. Ind. M;croblo/., Vol. 1, 1959. p. 45-55.

A general estimation is presented of the problems involved

with spatial environmental factors on bacteria and fungi, the

development of closed ecological systems, and the nature of extra-

terrestrial biospheres. In space, chemical, radiation-associated,

gravlty-assoclated, and planetary factors will have to be ex-

amined for effects on micro-organisms. Closed ecological systems

will include gas exchange, waste disposal, food production,

and psychobiological support. The extent of the biosphere

presents special problems. Since on Earth it appears that biologl-

cal development went from molecules to mlcro-organisms, it is

reasonable to anticipate a similar pathway on other habitable

1959

planets. Natural and induced adaptability of micro-organilms to

varied environments will have to be investigated. (E.O.)

772

NEWS AND COMMENTS: FURTHER EVIDENCE Of VEGETATION

ON MARS AND THE COMPOSITION OF THE MARTIAN ATMOS-

PHERE.

E. J. Opik

Irish Astron. J., VoL 5, 1959. p. 137--139.

Spectrographic studies of the Martian maria wlth tim 2g0-1n.

telescope show absorption bands at about 3.43, 3J6, and 3.67

microns. Since terrestrial plants show absorptions at 3.42 and

3,.51 microns, organic matter is very likely prese_ on Mars. The

slight differences in wavelengths is probably due to a

complexity of the hydromrbon structure. Further spectrographic

studies of the atmosphere reveal little CH_ The scarcity of Ot is

attributed to a breakup of the molecula under uhravial_ radia-

tion and consequent eSCape of atomic oxygqm. Water vapor

is trapped by ice particle formation and so forms the polar caps.

CO may be present in the atmosphere in some qucmtity and so

be a negative factor for human toleration. (F_O.)

NEXT QUESTION.

G. DuShone

Science, Vol. 130, 1959. p. 1733.

Discussions on the passible existence of intelligent beings in

the "radio" stage of civilization in other planetary systems are

reviewed, and o number of signals for interplanetary communi-

cation are suggested. (A.H.F.)

774

OCCURRENCE OF LIFE IN THE UNIVERSE.

Su-Shu Huang (NASA, Goddard Space Flight Center, Greenhalt, Md.)

Am. Scientist, Vol. 47, 1959. p. 397.

(A64-10216)

requirements for the occurrence of rife in the universe cure

discussed, based on the present knowledge of the stars and their

evolution. Considered are tim scales of biological and stellar

evolution, and the habitable cone of a star. It is stated that faint

dwarf sturs ;n our galaxy and, perhaps, in other galaxies, may

possess planets with living beings. Our Son does support lift

abundantly on at least one of its planets. The stars in the solar

neighborhood which are binary and multiple systems have a

damaging effect on the development of llfe on their planets.

(I.,LA.)

775

ORIGIN OF LIFE.

Sidney W. Fox

Science, 130:3389, 19S9. p. 1622.

A discussion and critique of a review by Miller and Urey which

discounted the work by Calvin et aL with relation to the low yields

recorded in 1951 for the conversion of carbon dioxide and water

to formaldehyde and formic acid is presented. Howover, the fact
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that highest possible yields may be an appropriate objective in

some situations does not necessarily have meaning in the context

under discussion. For life to begin, no more is required conceptu-

ally than an infinitesimal pinch of organic stuff of the proper

sort and organization; this pinch would need the ability to repli-

cate itself from carbon compounds in the environment and to

adapt. By the same reasoning, small proportions of carbon di-

oxide are adequate as Calvin's inorganic intermediates. As inter-

mediates for amino acids, Miller and Urey also seem to prefer

aminotriles, which have no known biological counterpart, to Krehs-

cycle acids which are both biological and thermal precursors.

(N.P.G.)

776

THE ORIGIN Of LIFE ON EARTH.

V. V. Alpatav

In: A. I. Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Symp. Series, Vol. i. p. i15--116.

N.Y., Pergamon Press, 1959.

The optical activity of protoplasm and its components is dis-

cussed in connection with the origin of life on Earth. Pasteur

demonstrated a fundamental molecular difference between living

and nonliving matter and the inequality of the dextro and levo

forms in materials derived from organisms. This disymmetry of

life is not only expressed at the molecular level, but manifests

itself in the structure of the bodies of plants and animals. In

plants it appears that the nearer we get to the equator the greater

is the proportion of racemlc populations. (A.H.F.)

777

THE ORIGIN OF LIFE ON EARTH.

I. S. Shk[ovskiy

In: A. I. Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Symp. Series, Vol. 1. p. 113-114.

N.Y., Pergamon Press, 1959.

In considering the hypothesis that the primaeval organic com-

pounds were synthesized under the influence of the nearer ultra-

violet part of the spectrum, we must make due allowance for the

absorption of the ultraviolet rays by the various components of

the atmosphere at that time. A high level of cosmic radiation

during particular epochs in the history of Earth has a definite

advantage as against such mechanisms as ultraviolet radiation

from the sun or electrical discharges as agents for the development

of life, Developments in physics and chemistry lead to the con-

clusion that there certainly must have been epochs in the past

when the ;nteasity of cosmic rays was hundreds of times greate_r

than it is today. They enter the atmosphere and penetrate water.

Advances in radiation biology show that this factor can hardly

have failed to produce an effect on organic substances. (A.H.F.)

778

THE ORIGINAL FORMATION OF AMINO ACIDS UNDER THE ACTION

OF ULTRAVIOLET RAYS AND ELECTRIC DISCHARGES.

T. E. Pavlovskaya and A. G. Pasynskly

In: A. I. Oparin et ah, eds. THE ORIGIN Of LIFE ON EARTH.

I.U.B. Symp. Series, Vol. !. p. 151-157.

N.Y., Pergamon Press, 1959.

A study is made on the action of ultraviolet rays as an impor-

tant source of energy under primaeval Earth conditions _pon th6

solutions of mixtures of formaldehyde and ammonium chloride

or nitrate, and the formation of amino acids under these condi-

tions is demonstrated. Miller's experiments are repeated using

gaseous mixtures of somewhat different composition. (A.H.F.)

779

OXYGEN AS A PREREQUISITE TO THE ORIGIN OF THE METAZOA.

J. R. Nursall

Nature, 183:4669, 1959. p. 1170--1172.

Advances in the biochemistry of photosynthesis have demon-

strated how chlorophyll molecules could have been built up from

inorganic substances through organic substances such as glycine

and succinic acid to protoporphyrins and finally complex por-

phyrin compounds. Photosynthetic reactions could originate ana-

erobically, with oxygen being produced by photolysis. It is

suggested that primitive forms of life were heterotrophes, ab-

sorbing as their nutrients organic substances dissolved in the

seas in which they lived. The next step was the deve|opment

of protochlorophylls, by certain types of organisms (autotrophes),

which would allow the utilization of the energy of sunlight for

the reduction of carbon dioxide and its fixation in the form of

carbohydrates. Not until the concentration of oxygen in the hy-

drosphere and atmosphere reached a level at which it became a

constant part of the environment did it exert a significant effect

on the evolution of the heterotrophes. A variety of primitive

forms of heterotrophes and autotrophes could respond to the

altered environment by using the new, more et_cient method of

extracting energy from their food (oxidative metabolism). The

consequence of such metabolic improvement was the development

of metazoon and metaphytic forms through tissue differentiation.

(I.v.L.)

780

THE PART PLAYED BY ACOUSTIC ENERGY IN THE INITIATION OF

THE CHEMICAL PROCESSES UNDER NATURAL CONDITIONS.

I. E. El'pler and A. V. Sokol'skaya (U,S.S.R.)

In: A. I. Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Symp. Series, Voh 1. p. 172--173.

N.Y., Pergamon Press, 1959.

The authors have demonstrated that some gases are activated

(dissociated) when acted on by supersonic vibrations in water. It

was found that ammonia is formed when hydrogen and nitrogen

in water are submitted to sonic vibrations. (A.H.F.)

781

PHOTOSYNTHESIS IN THE SHORTEST ULTRAVIOLET.

A. N. Terenin

In: A. h Oparin et al., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Symp. Series, Voh 1. p. 136-139.

N.Y., Pergamon Press, 1959.

It is proved that aldehydes and amino acids could be formed

from the gases of the primitive Earth atmosphere under the ac-

tion of the shortest ultraviolet radiation of the sun. (A.H.F.)
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THE PHYSICAL NATURE OF THE PLANETS AND THEIR PROBABLE

COURSE OF EVOLUTION.

J. F. Heard

Can. Aeron. J., 5".5, 1959. p. 184-186.

Similar characteristics of the inner four planets and of the

giant planets ore discussed, as well as the origin of the system

and the question of llfe. The densities of the inner and outer

planets fall into two groups and may be explained by the fact

that the outer planets, receiving minimal amounts of solar radla-

llen, could hold on to the masses of lighter elements by their

own gravitation. If _ orig.;, of _ sok]r system was due to

condensations within the nebula that formed the sun, then statisti-

cally, millions of other planetary systems ore also possible. Venus

and Mars hove some capabi_y for the existence of life. However,

the present physical and chemical differences between Venus and

Earth can be attributed to the failure of Venus to produce oceans

and a similar lack of water vapor and oxygen on Mars point to

a general lack of validity for llfe development on either Venus or

Mars despite controversial markings on the latter. (E.O.)

783

POLYCONDGN_;ATIr_ _rtF .'_..£_',',,AL FRECUF.._kb OF ASPARTIC

ACID.

K. Horoda

J. Org. Chem., Vol. 24, 1959. p. 1662--1666.

Anhydropolyaspartic acid hers been synthesized by heating un-

substituted aspartic acid. It is found that the anhydropcAyaspartic

acid may be prepared by heating monuemmonlum malate, male.

omic acid, and combinations of osparagine and mallc acid, male-

omic acid and malic acid. Postulated pathways to form anhydro-

p_ly_spuriic acid are discuss_ and the resuh;ng polymers ore

characterized. (Author)

784

THE POSSIBLE INFLUENCE OF COSMIC RAYS ON THE ORIGIN

AND EVOLUTION OF LIFE ON EARTH.

V. I. Krasuvskiy and I. S. Shklavskiy (U.S.S.R.)

In: A. I. Oparin et el., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Syrup. Series, Vol. !. p. 107--108.

N.Y., Pergamon Press, 1959.

Supernovae bursting out in our galaxy have been the source

of hard radiations to elements of our solar system. At times in

the pest these cosmic rays may have bmm several tans of times

greater than the normal for some thousands of years. This could

have had serious biological and, above all, genetic consequences.

Until recently it was held that the process of evolution of living

things was brought about by the inlluence of natural selection

and the various physical conditions of the surrounding medium.

Among these, however, no consideration has ever been given to

the important factor of the general level of hard radiations. At

some stages of evolution, this latter factor must have been of

great, if not of decisive significance in the formation of llfe itself

from primitive organic compounds, in the disappearance of large

plant and animal groups from the Earth, and the emergence of

other groups. (A.H.F.)

1959

765

PRIMITIVE PLANETARY ATMOSPHERES AND THE ORIGIN OF

LIFE.

H. C. Urey

In: A. I. Oparin nt cA., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Syrup. Series, Vol. I. p. 16--22. 26 refs.

N.Y., Pergamon Press, 1959.

Atmospheres of Earth, Venus, and Mars are compared. It is

postulated that each possessed substantial amounts of surface

water early in developmmd, but that these conditions are not

now likely on Venus and Mars; heweye=, t_mperatures are not

such to prohibit evolution and maintenance of llfe. (G.W.)

786

THE REACTIONS OF TERRESTRIAL MICROORGANISMS TO SIMU-

LATED MARTIAN CONDITIONS.

I. Davis and J. D. Fuhen

In: Intern. Astron. Congr., Prec., 10th, London, 1959.

Wien, Springer, 1960. Vol. 2, p. 778-785. 17 rofS.

The existence of llfe on the planet Mars tins been hypothesized

..... I,aby several authors. It is ueneraily _tn*,_l d,_. ?h: ..:=.-:_._ p_.m=t

would probably be the most likely in our solar system, other than

Earth, capable of supporting "life." The nature of such possible

Martian life has been suggested to be similar to certain simple

forms of terrestrial llfe. Laboratory studies have demonstrated

the ability of certain of the indigenous bacteria of soil to survive

and multiply during exposure to on environment closely simulating

that presumed to be present on the planet Mars. Recent experi-

mentatiun has been directed towards an understanding of the

relation of temperature, moisture, and other _..ors :o the sur-

vival and multiplication of homogenous cultures of bacteria in

soil under thec.9 ";_.'_-.u|at_d M_r|_an env;ronmenta| conditions. Sev-

eral generalities regarding the simulated Martian environment

may be stated: (1) Soil bacteria, selectively adapted to a simu-

lated Martian environment, survive end multiply; (2) Spore-forming

bacteria appear to have a higher rate of cell muhiplicnti_m than

strictly vegetative cells; (3) The factor of temperature cycling

(-_-25 ° C, diurnal, to minus 25 ° C, noctumcA) appear to yield

grentey numbers of viable cells than room temperature conditions;

(4) Recoverable moisture in the soil-baderla specimens in

Mars jars held under conditions of temperature cycling appears

consistently Jess than that found under room temperature con-

ditlons. The practical applications of such studies are discussed.

(Author)

787

REMARKS ON MARS AND VENUS.

G. deVaucoujeurs

J. Geophys. Res. 64:11, 1959. p. 1739--1744.

Available astronomical, astrophysical, and geophysical data

on Mars and Venus are reviewed. The discovery by Sintan of

bands in the infrared reflection spectrum of the dark areas of

Mars which can be tentatively identified with bands observed

in the reflection spectrum of terrestrial vegetation is discussed.

Since these bands are due to vibration of the C-H bends in ter-
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restrial vegetation, this observation is very suggestive of the

presence of organic molecules and come close to offering proof

of the existence of plant life on Mars. (M.P.G.)

788

THE SCALE OF STRUCTURAL UNITS IN BIOPOESIS.

J. D. 8ernal

In: A. I. Oparin etal., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.8. Syrup. Series, Vol. 1. p. 136-139.

N.Y., Pergamon Press, 1959.

In the evolution of material systems two processes must be

kept in mind--the dynamic and the static. The probability of

formation of a highly complex structure from its elements is in-

creased, or the number of possible ways of doing it diminished,

if the structure in question can be broken down into a finite series

of successively inclusive substructures. The author attempts to

demonstrate that such substructures can be formed from atoms

related by the known laws of physics and chemistry. He also

shows that each kind of substructural unit corresponds to a definite

and limited range of absolute sizes and shapes and that at each

level the laws of association of the units are qualitatively different.

None of this depends on biological analysis; it would hold for

all combinations consisting mainly of the four elements hydrogen,

carbon, nitrogen and oxygen. (A.H.F.)

789

SEARCH FOR ARTIFICIAL STELLAR SOURCES OF INFRARED RADIA-

TION.

Freeman J. Dyson (Inst. for Advanced Study, Princeton, N. J.)

In: A. G. W. Cameron, ed. INTERSTELLAR COMMUNICATION.

p. 111--114.

N.Y., W. A. Benjamin, Inc., 1963.

Also in: Science, vol. 131, 1959. p. 1667.

(A64-10221)

Consideration of additional possibilities to be considered in

planning a serious search for evidence of extraterrestrial intelligent

beings. The expectation is expressed that, within a few thousand

years of its entering the stage of industrial development, any

intelligent species should be found occupying an artificial biosphere

completely surrounding its parent star. It is stated that the dis-

covery of an intense point source of infrared radiation would not

by itself imply that extraterrestrial intelligence had been found.

On the contrary, one of the strongest reasons for conducting a

search for such sources is that many new types of natural astro-

nomical objects might be discovered.

790

SOME CONDITIONS FOR THE APPEARANCE OF LIFE ON EARTH.

R. L. Berg

In: A. i. Oparin etal., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Syrup. Series, Vol. 1. p. 169-181.

N.Y., Pergamon Press, 1959.

Life came into being in the triphasic system of a porous solid

substrate permeated by air and water. Arguments supporting a

theory of multiple blopoesls are discussed and rejected. The

author supports the theory that life came into being in the solid

substrate of dry land, shielded from the ultraviolet rays of the

sun, yet accessible to its heat. The living organisms then pro-"

dated free oxygen and only then did they colonize the open dry

land and open water. CO_ could have acted as an ultraviolet

radiation screen as the ozone does today. Water could only act

as a screen for deep-living forms of llfe. The surface of the

land, the weathered superficial layers of the crust of the Earth,

and shallow continental basins and lagoons of the ocean were

the areas in which life developed in the form of a multifarious

host of germs. (A.H.F.)

791

SPACE HANDBOOK: ASTRONAUTICS AND ITS APPLICATION.

Robert W. Bucheim (Rand Corp.)

N.Y., Random House, 1959. p. 18--26.

The possibility of some form of life--most probably vegeta-

tion-as suggested by seasonal color change on Mars is con-

ceded. General description of the other terrestrial planets pre-

sents no evidence for life (E.C.)

792

SPECTROSCOPIC EVIDENCE OF VEGETATION ON MARS.

E. J. Opik

Irish Astron. J., Voh 5, 1958-1959. p. 12-13.

Theories of the dark areas of Mars are reviewed, as well as the

latest far-infrared spectroscopic evidence. That the dark areas

might be due to volcanic ash or to exposed rock of higher altitude

than the light areas is nat acceptable as fitting all the observed

facts for Martian surface features. The vegetation theory is

still favored because terrestrial plants are known to exist such

as algae and lichens, which do not show spectrographic absorp-

tion or infrared reflection characteristics of chlorophyll-bearing

plants. Recent spectroscopic studies of Mars show an absorption

band in the far infrared at 3.46 microns which is due to the C-H

bond of large molecules which are usually known to be of or-

ganic origin. This observation seems to point to the presence of

organic material on Mars, most probably of vegetable origin.

(E.O.)

793

STRANGE WORLD OF THE MOON.

V. A. Firsoff

New York, Basic Books, 1959. 226 p.

The main subject of the entire volume is the present condition

of the moon, with special reference to the atmosphere, surface,

and subsurface, as well as the possibility of life there. Specifically,

chapter sixteen proposes the existence of underground water and

gas as well as living beings equipped with a husklike covering to

survive evaporation in a near vacuum. (M.P.G.)

794

THERMAL FACTORS IN ARCHEOMETABOLISM.

S. Scher

In: A. I. Oparin etal., eds. THE ORIGIN OF LIFE ON EARTH.

I.U.8. Symp. Series, Val. 1. p. 650--651.

N.Y., Pergamon Press, 1959.
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The first an_mes in primitive biological systems ore dit_cah to

determine in, present complex organic systems since the primitive

pattern of metabolism has been masked by a superstructure of

alternate pathways. If we postulate that llfo arose in the waters

and that evolution from heterotrophy to autatraphy was parallecl

by a gradual decrease in environmental tempemtaro, then ther-

mal factors may provide clues to the nature of primitive metabolic

systems. Enzymes may havo developed to replace heat in tho

thermal reaction sequence whon the Earth cooled. Tlte thermal

limit of present day blue-green algae and bacteria suggests that

early enzymes may have developed at tmuperatores above 85 ° C.

Heightened temperature studies on algae, bacteria, protozoa and

yeast bring to light otherwise poorly accessible metabolic chains.

Thus, temperature factors appear to provide duos to archeo-

metabolism if we assume a thermal origin of lifo aod an early

evolutionary tendency from heteratrophy to outotrophy. (A.H.F.)

795

THERMAL POLYMERIZATION OF AMINO ACIDS AND A THEORY OF

BIOCHEMICAL ORIGINS.

Sidney W. Fox, Kaoru Horatio and A. Vegetsky

Experlentia, 15:2, 1959. p. 81-84.

A review of earlier experiments on the copolymerlzation of 18

amino acids into a proteinoid with the use af asnortlc and

giut_mic acid. A unique feature of thermal polymerization of

aspartlc acid is that it yields a polyimicle which can be split to

a true peptldo. All of the common amino acids can be copoly-

merized under selected thermal conditions into a singla product

suggestive of protein. At tho most the picture which hem boen

inferred represents essentially tho way in which biochemical

systems originated. At the least, it presents in relatively comple_

outline an internally and externally cons_tont picture of how

biochemical systems, and by self-dlrected extrapolation, llfe

could have originated, when one invokes a modulation from a

hypohydrous magma to an aqueous system. (M.P.G.)

796

WOULD OTHER HUMANS LOOK LIKE US?

W. Howells

In: MANKIND IN THE MAKING.

N.Y., Doubleday & Co., 1959.

Also In: Sci. Digest, Vol. 43, Feb. 1960. p. 53--58.

Speculations are made on the probobla form of extraterr_l

intelligent life. Although one in a trillion planets might ha

habitable the plurality of planets make intelligent life very prob-

able. This life would be sln_lar to man in many respects: a

supporting structure, a liquid nutrient system, a nervous system,

a large brain. The number of sexes is open but two seems most

likely. The beings would be lond-dwelllng since water is far less

promising as a medium for creation and communication. Sym-

metry and coordination dictate a choice af two arms each with

multiple fingers, but the number of legs may differ at four since

this minimized the troubles of bipeds. If man himself ware eradi-

cated, it is likely that intelligent llfe would have to evolve all

over again since present animals have passed the point of dif-

ferentiation. (E.O.)

797

(NO TITLE)

A. S. Komlkova (U.S.S.R.).

In: A. I. Oparia ut al., ads. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Svmp. Series, Vol. !. p 116--!17.

N.Y., Pergamon Press, 1959.

With the emergence of life, the factor of self-development of

matter does not manifest itself in the material world in general

in the form of a process of creation of more and more new sub-

stances, but within the confines of particular chemical substances.

In a scheme of biopoesls by Bernal a correct and consistent ma-

torialistlc pidure of the form of the development of nature is

provided, but it dues not reflect the transition of chemistry to

biology, i.e., the essential dissimilarity---the boundary between

these two forms of the motion of matter. (A.H.F.)

798

(NO TITLE)

A. I. Lebedlnskly (U.S.S.R.).

In: A. I. Oparin ut el., ads. THE ORIGIN OF LIFE ON EARTH.

I.U.B. Syrup. Series, Vol. 1. p. 113.

N.Y., Pergamon Press, 1959.

The successful solution of the problem af the origin af llfe on

_r-_rth may be .'n_de _os'_r by o study of the _onditions under

which life exists on Mars. The hypothesis that llfe exists on

Mars r_,_!s o|_ ,_l|e fad thai we _n obse:ve sec.'-sona| changes in

the calorlng of the various parts af the planet which we call

seas and canals. The form in which life exists on Mars is

very different from that on Earth, being anaerobic in nature.

A lock of oxygen and wutec mark the Martian biosphere.

Both formed by the gradual acquisition af cold bodies falling on

their surfaces, interior pressurized heat produced water and gases

in volcanic eruptions on both planets. However the biospheres of

bath developed differently because of climate, Martian mean soll

temperatures below O ° C and polar ice caps. Martian biosphere

which has developed an Mars has not yet produced oxygen. Tho

wavelength of light which can pass through the Martian atmes-

phera is about 1900 A or the wavelength of mitogenic rays. It is

suggested that the ability of organisms to reflect and absorb

mitogeaic rays is o relic from the time when there was neither

oxygen nor ozone in the atmosphere of the Earth. (A.H.F.)
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799

ATMOSPHERES OF OTHER PLANETS.

S. L Hess

Science, 128:3328, Oct. 1958. p. 8Q9--814. 19 rofs.

A study of the planetary atmospheres of Venus, Mars, and

Jupiter is reported. Previous studies identified CO_- on Venus. The

02, H._O, !_ studies are inconclusive. Thermal data reveal

clouds cannot he H20. Cloud composifn_)n may be dust or polymers

of carbon suboxide. The clouds exhibit poorly-understood ultra-

violet markings. Life is improbable. The atmosphere of Mars

exhibits CO_, minute H_O, and probebiy Argon and _ Equatorial

temperatures may range from -_-30 ° to --10Q ° C and they

probably promote atmospheric circulation. Thin clouds may be

dust or water vapor; blue haze seems to be atmospheric ice

crystals; elementary life is not an impossibi_ty. TI_ atatosphere

of Jupiter consists largely of H2 and He, with CH4 and Nfl._ as

minor constituents. Solar I_oting appears dominant in atmos-

pheric temperatures. Cloud motions are zonal and light and

dark bands are produced by ascending and descending cloud

masses of different temperature. The Great Red Spot remains an

unsolved phenomenon. (E.O.)

80O

THE CONTEMPORARY STATUS OF THE PROBLEM OF THE ORIGIN

OF LIFE.

A. I. Oporin

Usp. Sovrem. Biol., Second ed., 44:5, p. 158--172. Sept.--Oct. 1958.

Transl. by JPRS Oct. 29, 1958. 20 p. 53 refs.

(JPRS--L468) OTS: $0.50

Theories on the origin of life are reviewed, including current

research. Synthesis of organic compoumds on the primitive earth,

and the emergence of structures pecul/ar to living organisms ore

discussed. (S.T.L)

801

THE PHYSICAL CONDITIONS ON THE PLANET MARS.

A. J. M. Wanders

In: F. Hecht, ed. PROC. INTERN. ASTRONAUT. CONGRESS, Vol. 1,

p. 394--404.

Amsterdam, Aug. 25-30, 1958.

Vienna, Springer-Verlog, 1959. 506 p.

A survey is presented of current knowledge on the planet Mars

as revealed by visual and astrophysical observations. The various

points discussed are the constitution of the atmosphere and some

of its implications, the nature and behavior of the snow cups at

the poles, the bright desert regions and the dark markings that

occur mainly on the southern hemisphere, some of which are of

variable extent. Attempts that have been made to interpret the

latter, among which the hypothesis of vegetation is the most

intriguing, are discussed. (Author)

802

POTENTIALITIES AND RAMIFICATIONS OF LIFE UNDER EXTREME

ENVIRONMENTAL CONDITIONS.

Dietrich E. Beischor

J. Aviation Med., 29:7, 1958. p. 500-503.

Essential factors For life are: a temperature range from zero

degrees to 50 ° C; magnetic, electric, and gravitational forces;

time; chemical environment; water; carbon. There is the possibility

that during the biochemical period of evolution other molecules

than DNA and RNA were preponderant, if so, extraterrestrial

living matter would have different appearances from man and

other potentialities. (M.G.)

803

SPECULATION ON EXTRATERRESTRIAL UFE.

S. S. Kind

Spaceflight, 1:8, July 1958. p. 288-290.

The nature of life us a chemical system based on carbon is

discussed. The possibility of suitable environments for native

and terrestrial life on Mars and Venus is considered. Thermal

considerations necessary for liquid water rule out the other

planets of the solar system. The temperatures of Mars exhibit a

wide range and the lack of oxygen and water demand high

adaptation from any Martian vegetation. The low atmospheric

pressure would also necessitate artificial pressure environments

for humans. Venus contains a great deal of CO_ in the atmos-

phere, but the lower levels may contain oxygen and water vapor

so that Venus may represent a very primitive earth before the

advent of life. Seeding the planet with oxygen-producing bac-

teria may convert the atmosphere in a relatively short time.

(E.O.)
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8O4

MOONDUST.

J. Lederberg and D. B. Cowie

Science, 127:3313, June 27, 1958. p. 1473--1475. 15 refs.

Astronomers suppose the moon is covered with a layer of dust

of great antiquity. This dust is cosmic material captured by the

moon's gravitational field and presumably left undisturbed by

atmospheric and biological alteration. It should therefore contain

a continuing record of cosmic history as informative with respect

to the biochemical origins of life as the fossil-bearing sediments

of the earth's crust have been in the study of its later evolution.

Discussed are (1) prebiotic synthesis of organic molecules, (2)

interstellar and interplanetary dust, and (3) the theory of pan-

spermla. (Author)

8O5

PROBLEMS COMMON TO THE FIELDS OF ASTRONOMY AND BI-

OLOGY: A SYMPOSIUM.

A. T. Wilson

Publ. Astron. Sac. Paclf_c, 70:412, Feb. 1958. p. 41--78.

The symposium consists of six papers concerned with Astro-

biology. Planetary ecological considerations and methods of

gathering and analyzing data are presented.

Contents:

Wilson, A. T.; Introduction. Strughold, H., General Review. Sin-

ton, W. M.; Spectroscopic Evidence of Vegetation on Mars. Dollfus,

A.; The Nature of the Surface of Mars. Kooistra, J. A., Jr.; R. B.

Mitchell, and H. Strughold; The Behavior of Micro-organisms Un-

der Simulated Martian Environmental Conditions. Simons, D. G.;

Manned Balloon Capabilities for Astronomical Observations.

Schmidt, h; Application of Recent Advances in Physiological Optics

to Astronomy. (E.O.)

806

THE BEHAVIOR OF MICRO-ORGANISMS UNDER SIMULATED MAR-

TIAN ENVIRONMENTAL CONDITIONS.

J. A. Koolstra, R. B. Mitchell and H. Strughold

Pubi. Astron. Soc. Pacific, VoL 70, 1958. p. 64--68.

Preliminary testing has been accomplished of terrestrial micro-

organisms under individual and combinations of conditions be-

lieved present on Mars. Bacteria have been isolated which can

survive individual factors such as oxygen lack, high CO2 levels,

a mean temperature of --20 ° C to --30 ° C, 0.4% moisture con-

tent. Four types of soil exposed to a combination of simulated

Martian environmental conditions of high altitude, low tempera-

ture, and low moisture showed a trend for the micropopulation

of the samples to change to accommodate organisms capable of

surviving and multiplying under the conditions. The majority

of isolates made from the population growing at simulated alti-

tude are facultative anaerobes of a gram-negative nature. Yeast

or yeastlike organisms have gradually disappeared from the

population. Future studies of the isolates will be made under

similar conditions including simulated radiation. (E.O.)
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807

THE CHALLENGE OF SPACE BIOLOGY.

W. O. Fenn

A.I.B.S. Bull. 8:2, 1958. p. 15.

The design of biological space experiments, the search for life

in space and on the moon, and the development of a suitable

environment for man in space are regarded as major points of

interest for the biologist. The panspermia theory of Arrhenius

should be examined. Spores may be found in space, even though

not viable. Contamination of the moon by space probes must

be avoided. (E.O.)

808

DEVELOPMENTS OF INTERNATIONAL EFFORTS TO AVOID CON-

TAMINATION OF EXTRATERRESTRIAL BODIES.

(No Author)

Science, Vol. 128, 1958. p. 887--889.

A major scientific problem under investigation is how to ex-

plore, and yet preserve for study, the physical and chemical

structures that obtain on the moon and other celestial bodies.

Biological or radioactive contamination of extraterrestrial objects

is to be avoided. To meet this problem, CETEX was formed in

1938. The first findings released information on the moon's atmos-

phere indicating that it could be easily disrupted by explosions

for marking purposes, or chemical markers, or chemical propel-

lants. The chemical composition of dust on the moon's surface is

of greatest interest, and it should not be disturbed or contami-

nated. Nuclear explosions constitute the greatest hazard. Also,

some "pre-life" processes may be occurring on the moon, and these

may be similar to or different from those which had taken place

on earth. Earth macromolecules under lunar conditions may acl

as templates and provide new foci for "pre-life" growth. Con-

ditions on Mars are such that some terrestrial organisms might

grow. Water, nitrogen, carbon oxides and light for photosynthesis

are all available. The most challenging of all planetary studies,

extraterrestrial life, would be put in jeopardy if precautions

against biological contamination are not undertaken. (A.H.F.)

809

EVIDENCE FOR VEGETATION ON MARS.

R. H. Garstang

J. Brit. Astron. Assoc., Vol. 68, 1958. p. 196.

A short summary is given of a test by Harvard Observatory

carried out for the presence of vegetation on Mars. Terrestrial

plants show an absorption band at about 3.4 # due to the C-H

band of organic molecules. The radiation received from Mars

was analyzed theoretically into two parts, one being the thermal

radiation from the planet, the other the reflected solar radiation.

The reflected radiation shows an absorption band at the wave-

length of the organic band and so provides further evidence for

some kind of vegetation on Mars. (E.O.)
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815
THE EVOLUTION OF LIVING THINGS.

Graham H. Cannon

Springthid, IHinois, Charles C. Thomas, Publishers. 1958.

The history of the idea of evolollon and rusum(n of various

evolutionary theories are presented.

The final chapter, on "Balanced Evolution," points out that

some mechanism for evointine must have existed in the admplor,

earlier forms of llfe, before forms with _ appeared,
and that any riving thing whk_ was incoprdde of homeostatic

adjustment to its environment would have ceased to be a living

thing and become simply a co_ of _. If changes in

the environment were too great, extinction by natsaral selbctinn

would have occurred. Each major step in evolution, such as

development of the power to live in air as well as in water,

and the ability to maintain a constant body temperature, repre-

sents a homeostatic reaction occurring in the ecganism which

leads to a greater and greater emancipation from the environ-

merit. The author believes that the Mendelian mechanism evolved

in connection with sexual reproduction m a means for keeping

separate the nascent species and that the effects of natural

selection on chum mutatlmss counot account for evolution. He

believes that evolution "has token place not by virtue of u

succession of lucky chances ind as die result of something ceotmal,

which is inherent in aU i/viag thlngs--an expression of an

inexorable physico-chemical law."

811

GENERAL REVIEW OF PROBLEMS COMMON TO THE FIELDS OF

ASTRONOMY AND BIOLOGY.

H. Strughold

Pubf. As'tran. Sac. Pat/fie, Vol. 70, 1958. p. 43--50.

The study of general planetary ecology, physiological problems

connected with space exploration and the human factor involved

in astronomical observations are discussed. The question of llfe

from the viewpoint of physical ecology leads to zonal considera-

tions. Earth possesses a favorable inteus/'_y of illumination, bio-

temperature, liquid water and oxygeo; Mars and Venus lle in

the fringe areas of this ecologlcal belt. In the hydrogen beh

planets, micra-organisms such as hydrogen bacteria, ammonia,

methane, and iron bacteria are conceivable provided the tempera-

tures are suitable. Mars offers an environment for highly adaptive

plants and micra-organisms. The bluish llnt of the green areas

of Mars may represent a plant mechanism for high absarpti_

of infrared light and a shift in reflecting power toward the blue

as a means of temperature control and ultraviolet light pro-

tection. Experimentation should be done with slmloted Martian

enviroments for behavioral studies of mlcro-organisms. (E.O.)

812

THE INHABITANTS OF MARS.

F. B. Salisbury

In: E. Hutchings, Jr., ed. FRONTIERS IN SCIENCE. p. 168--179.

N.Y., Basic Books, 1958.

Observational evidence supporting a vegetative cover on the

surface of Mars is presented; however, it is hypothesized that

this vegetation is based on nitrogen rather than oxygen for

energy transfer and that water acts as a growth regulator rather

than as a primary solvent. This hypothesis would also allow

animallike organisms having locomotion and even, possibly,

intelligence. (M.P.G.)

813

LIFE AND THE COSMOS.

L J. Henderson

!n: _ FITHES5 _ .TIJ..E E,'_'IRONMENT, p. 274-312.

Boston, Beacon Press. 1958.

Life in relation to its environment is discussed. Properties of

the environment, biologically considered, present the same fitness

as the properties of life. Life based on chemisal elements other

than carbon would produce organisms radically different from

those we know, and, therefore, life may be probable on other

planets. (E.C.)

814

LIFE ON OTHER STARS: PART 1.

E. Stuhiingor

Space J., 1:2, Spring 1958. p. 10--16.

The probability of llfe existing on other celestial bodies is

diccussed. Astronomical aspects of such investigation are pre-

sented. It is assumed there exist within our galaxy about

100000 planets probably similar to Earth. That part of our

universe which can be observed with current means contains no

less than ten thousand billion planets on which, at some time,

conditions were favorable for the development of llfe. (J.F.)

815

LIFE OH OTHER STARS: PART IL

E. Stuhllnger

Space J., 1:3, Summer 1958. p. 21--30.

Conditions favorable for the development of llfe are discussed,

and each of the planets nxamlned as to its capabilities far

bearing llfe. (S.T.L)

816

MARS IN LIGHT OF THE NEWEST INVESTIGATIONS (MARS W

S1NIETLE NAJNOWSZYCH BADAN}.

A. Wr0blewski

Postepy Astronomli, 6--7:3, 19.58. p. 71--91.

The vegetation hypothesis is the best explanation of observed

characteristics on the surface of Mars. The vegetation is most

likely a prlm/five type. However, according to G. A. Tishow,

there is a possibility of the occurrence of higher forms of plant

life. Sieton's spectroscopic studies are supportive evidnnce for

the presence of vegetation on Mars similar to terrestTial vegeta-

tion. (E.C.)
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817

THE NATURE OF THE SURFACE OF MARS.

Audouin D011fus

Publ. Astron. Sac. Pacific, Voh 70, 1958. p. 56-64.

Polarimetric and photometric studies of the light and dark

areas of Mars were made to provide new information about the

nature and changes of the surface. Polarization curves of the

light areas are very similar to comparison curves produced by

pulverized limonlte. The Martian dark areas would also seem

to have a powdery or pulverized surface but the polarization

curves vary seasonally. Animated micro-organisms are very

likely present on the powdery surface. The organisms must be

pulverulent and very absorbent. Examples are given of

terrestrial organisms of high adaptivity which possess a superficial

colored pigment that offers protection against cold or excessive

radiation by proper selective absorption of light. Chromagenic

bacteria and highly colored elementary cryptogams are possible

answers to explain the observational results. (E.O.)

818

NEWS AND COMMENTS: MARS.

E. J. Opik

Irish Astron../., Vol. 5, 1958. p. 110--111.

A summary is given of recent polarimetric studies of Mars and

also the growth of micro-organisms under simulated Martian

conditions. The surface of Mars may be covered chiefly with a

powder of iron oxides. Among the grains of limonite, especially

in the maria, are dark grains which could be living organisms

such as certain algae, lichens or mushrooms which show a

polarization curve similar to Martian curves. Flowering plants

do not show this similarity. Under simulated Martian conditions,

populations of mlcro-organisms increased in 3 samples and de-

creased in 1 sample. Yeast and yeast*like organisms gradually

disappeared. (E.O.)

819

ORIGIN OF LIFE.

S. Fox

Science, 127:3294, 1958. p. 346-347.

A report of the international symposium on the Origin of

Life on Earth held in Moscow, U.S.S.R., August 19--24, 1957 is

presented. The topics discussed included: (1) Various ideas

concerning the primitive atmosphere, hydrosphere, and litho-

sphere; (2) The formation of amino acids from assumedly primi-

tive gases; (3) The origin of proteins, nucleoproteins, and enzymes;

(4) Origin of structure and metabolism; (5) Evolution of metabo-

lism; and (6) Concept of thermal orgins. (M.P.G.)

820

THE ORIGIN OF LIFE.

N. H. Horowltz

In: E. Hutchings, ed. FRONTIERS OF SCIENCE. p. 19--27.

N.Y., Basic Books, 1958.

A colorful account is presented of the studies man has made in

his attempt to discover the fundamental characteristics of living

matter. (A.H.F.)

821

PRINCIPLES OF HISTORICAL GEOLOGY APPLIED TO NEIGHBOR-

ING PLANETS AND LIFE ON MARS.

A. H. Carpenter

Popular Astronomy, Voh 56, 19S8. p. 233-246.

A comparison of geologic formation on Earth is made with

the known and theorized geologic formation of the Moon and

Mars. Geology should have an important influence on the initia-

tion and evolution of life forms. On Earth life formed by a

circumstance of reasona_ble temperature and a variety of chemical

combinations, the most important of which was the hydrosphere.

The Moon shows the effects of great volcanic activity, but an

atmosphere and hydrosphere are lacking which indicates a

sterile development in time. Mars may contain some water but

again evidence for a hydrosphere is lacking. The atmosphere

is full of colloidal particles and the presence of substantial

vegetation seems to be contraindicated by the lack of oxygen

in the air. The surface of Mars is relatively smooth because

of erosion and the lack of mountains formed from the upheaval

of sediments. The environment seems to have been constant

and so any forms of vegetation could not have been forced to

evolve into higher forms. (E.O.)

822

THE PROBABILITY OF INTELLIGENT LIFE EVOLVING ON A PLANET.

A. E. Slater

In: F. Hecht, ed. Proc. of the VIII Intern. Astronaut. Congr.,

Barcelona, p. 395--402. Oct. 6-12, 19S7.

Wlen, Springer, 1958. 607 p. 9 refs.

In order to estimate the likelihood of intelligent life evolving

on a planet on which life has started, this paper traces briefly

the llne of evolution of the human species from primitive life

forms, and, taking examples from animal groups at different

stages along this sequence, shows that, as each group differenti-

ated along various evolutionary paths, the particular one which

eventually led to man was far from inevitable and, in fact,

the chances were often against it starting at all. It therefore

seems improbable that other forms of intelligent life will be

found by voyagers through space. (Author)

823

SPECTROSCOPIC EVIDENCE OF VEGETATION ON MARS.

W. M. Sinton

Publ. Astron. Sac. Pacific, 70:412, 19S8. p. 50-56.

The results of a new spectrographic test involving C-H ab-

sorption at 3.46 /_ for organic plant material on Mars are

given. Previous visual studies have shown a wave of darkening

following a seasonal decrease in the size of the polar cap

which is assumed to be molsture-controlled growth of vegetation.

A lack of reflectivity _ 9000 has been cited as an objection to

a vegetation theory, but plant dyes other than chlorophyll may

be present which absorb at this wavelength. Spectra of

terrestrial lichens and mosses show an absorption by the C-H

band at 3.46 _.. Reduction of Mars observational data by

statistical analysis reveals spectroscope absorption near 3.46 _.

Contributions to the curve from reflections by rocks and dust on
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the "Martkm. surFaco and thermal emission are not onough to

override strong evidence for the presence of organic martin' of

some kind. (F-O.)

824

OF STARS AND MEN: THE HUMAN RESPONSE TO AN EXPAND-

ING UNIVEfiSL

H. Si_d*y
Boston, 8eocon IGI! Press, 1958. 157p.

Gives contesnq_rary information on man's place and

in .'he cosmos, .'4"_ _ i._ _ ph.ys.'._! oni.'ver__ g_l problem

affecting the future. Particular attention is given to the pos-

slbillty of intelligent life on other plnoe_. (G.W.)

825

THE SYNTHESIS OF ORGANIC SUBSTANCES ON 11W PRIMORDIAL

EARTH (O SINTEZE ORGANICHESKIKH VESHCHESlV NA PER-

VICHNO ZIEMLk').

Stanley b Mille_r

Pfiroda (Moscow), VoL 5, 1958. p. 44-48.

Also In: Reforat. Zhur., B/a/., No. 60670, 1958. {Translation)

The article g_'s a descript,lo, of the conditions for arti6cial

synthesis of amino acids and nttmr organic compounds. The

problem of creating Gfe art;flcaUy is reduced to the synthesis

1958

of polypepfides possessing enzymatic properties. According to

the author, the first organism looked llke a strip of DNA with

associated enzymes, encased in a membrane. The properties

of multiplication and mutation are the basic signs of fife. In

order to understand the early stages of evolution, it is essential

to study the mechanism of enzyme synthesis and the self-repro-

duction of genes in present-day organisms. (A.S.F.)

826

THERMAL COPOLYMERIZATION OF AMINO ACIDS TO A PRODUCT

.L_,r-_Mn_UNG PROTEIN.

S. Fox and K. Harnda

Sc/ence, 128:333, 1958. p. 1214.

The thermal synthesis of a pro_noid from all the common

amino acids has been accomplished by Ihe use of considerable

molar excess of dicarboxylic amino acid. The polypeptlde nature

of the polymer is substantiated by biuret tests and infrared

analysls. PossibiGtles of bacterial contamination, trapped

acids, and the presence of difllculty-soluble dikntopipera_nes hove

been eiiminated. The percentage of basic and neutral amino

acids can be increased. The findings may be significant in

helping to explain primitive protein formation and should

enlarge the scope for the synthesis of pepfides from the copoly-

merlzatlon of amino acids. (E.O.)
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827

SPACE FLIGHT IN A COSMIC PERSPECTIVE.

Heinclch Faust

Naturw. Rundschau (Stuttgart), 10:12, Dec. 1957. p. 445--448.

(In German)

The author discusses the possibla development of forms of

life on other planets. The statistical probability of llfe having

occurred ;s extremely high. Partisulcw consideration is given to

the highly advantageous conditions on E_rth for the appearance

of llfe; these include its orbit, its rotation, and its ecliFdkal

inclination. (/_G.)

828

THE ORIGINS OF LIFE.

N. W. Pirie

Nature, Vol. 180, Nov. 2, 1957. p. 886--tl88.

Theories of biopoesi$ and papers presented at the symposium

are discussed. The theories are (1) life has always pervaded

space and apparent origin is simply a transfer from place to

place; (2) creation by divine intervention; (3} evolution on

Earth by the action of inevitable, normal processes; (4) repeated

coorcllnatlon of eobients or subvltal units; and (5) the classical

and medieval idea that llfe appeared whenever there was a

suitable environment. Theory (1) will seam become amenable to

experimental test when astronauts se4t out II) look for what

Haldane calls "ostroplanirton." A few papers wore on the

chemical nature of Earth's probiutlc atmosphere and surface;

they demonstrated that there is no basis for dogmatism. Of

particular interest was the revival by P. K. Kropotkin of the

idea that petroleum could have a noalAologlcal origin. There

were several papers on the types of synthesis that proceed when

mixtures of the various substances that have been postulated

in the primitive environment are exposed, in the laboratory, to

energy sources as diverse as heat, electromagnetic radiation,

and radioactivity. These papers demonstyatecl that there is no

difficulty in postuiating a chemically complex "probiotic soup."

The greater part of the symposium was taken up with papers

whose relevance depended on the assumption that life can

only exist as o result of the activities of protein, nucleic acids,

high-energy phosphates, etc. (I.v.L.)

829

"BIOSPflEPJC INDEX" A CONTRIBUTION TO THE PROBLEM OF

DETERMINATION OF THE EXISTENCE OF EXTRA-SOLAR PLANE-

TARY BIOSPHERES.

T. P. Bun and F. A. Pernira

In: F. Hecht, ed. Prac. Vlllth Intern. Astronaut. Congr., BurceJoncs,

p. 63. Oct. 6--12, 1957.

Vienna, Spriego_Verlag, 1958. 607 p.

The comparative exominotien of the different re_ons of the

"Solar Ecasphere" (H. Strughald, J. Av/afion Med., Val. 23, No. 2,

Apr. 1952, p. 130--140), allows the classification of the planets

of the solar system in thin groups as concerns the presence elF

llfe: (1) Biosphere improbable--Morn,y, Moon, Pluto; (2) Pne,

s_bility of formation of a biasphere---_iant planets; (3) Biosphere

probabJe--Venus, Earth, Mars.

The distinction of these three groups corresponds to the dis-

tinctien among three types of planetary atmospheres: (1) No or

insufficient atmosphere; (2) Gases as NH_ and CH4 where proteic

molecules might be formed under the action of radiation as

proved by experimental evidence; (3) Atmospheres chemically

adequate for subsistence of organisms maintaining a metabolism.

Comparison of spectroscopic absorption lines permits the estab-

I_shrneut of a "Kiespheric Index" for the dassiGcatlon of a glvon

planet within the indicated scale of groups. (Author)

830

1HE STELLAR ECOSPHERES WITHIN A RADIUS OF 17 UGHT

YEARS AROUND THE SUN (DIE STERNENOKOSPHAREN IN RADIUM

VaN 17 LICHTJAHREN UM DIE SONNE).

J. Gadomskl

In: F. Herht, ed. Proc. VIIIth Intern. Astronaut. Congr., Barcelona,

p. 127--136. Oct. 6--12, 1957.

Vienna, Sprlnger-Vorlag, 1958. 607 p.

The range of the ecospheres is calculated for those stars

which are situated in the neighborhood of the sun within a

radius of 17 light years. Using certain formulae and Van de

Kamp's catalogue the author has listed 59 star ecaspheres.

Values of the calculated radii and of the masses of the stars

are rounded off.

It follows that only 16 stars which ore similar to the sun show

broad ecospheres (about 200 X 10_ kin), whereas the ecospheres

around the other 43 sub-dwarfs are very narrow (about 10 X 10e
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km) and can possess only planets with stopped rotation periods,

that is, with very limited ecological possibilities. (Author)

831

SPECTROSCOPIC EVIDENCE FOR VEGETATION ON MARS.

W. M. Sinton

Astrophys. J., 126:2, Sept. 1957. p. 231--239. 8 refs.

A new test for the presence of vegetation on Mars depends on

the fact that all organic molecules have absorption bands in

the vicinity of 3.4 /_. These bands have been studied in the

reflection spectrum of terrestrial plants, and it is found that for

most plants a doublet band appears which has a separation of

about 0.1 /_ and is centered about 3.46 #. Spectra of Mars taken

during the 1956 opposition indicate the probable presence of this

band. This evidence and the well known seasonal changes of the

dark areas make it extremely probable that vegetation in some

form is present. (Author)

832

THE FORMATION OF ORGANIC COMPOUNDS ON THE PRIMITIVE

EARTH.

S. L. Miller

N.Y. Acad. Sci., Ann., 69:2, Aug. 1957. p. 260--275. 34 refs.

By either silent or spark-type electrical discharges in a mixture

of hydrogen, ammonia, methane, and water there are produced

hydroxy, aliphatic, and amino acids. With the silent discharge

the yield is one-fourth less of the same products than with

sparks. Hydrogen cyanide and aldehydes, both direct products

of the electrical discharge, react to produce amiaonitrides which

in turn would be hydrolyzed to an amino acid. It is suggested

that ultraviolet light could be the energy source in the absence

of an electric spark for the synthesis of organic compounds in the

Earth's beginnings. These compounds would have been synthe-

sized in the presence of a reducing atmosphere, but their origin

in an oxidizing atmosphere is doubted.

833

LIFE ON OTHER PLANETS.

M. H. Briggs

The Humanist (London), 72:8, Aug. 1957. p. 18_-20.

The conditions necessary for life, the likelihood of life on

either Venus or Mars and the probability of life in the known

universe are examined. Temperature, pressure, radiation, and

the presence of certain chemical compounds are all necessary

for life. Since Venus contains little free oxygen or water, there

is little chance of life. Mars presents conditions well within the

limits of certain types of life. American and Russian observations

have detected similarities between reflected light from the

Martian dark areas and from certain terrestrial plants which

can grow in cold climates. There is speculation that the canals

and satellites of Mars may possibly be of artificial construction.

It is estimated that there are 10 TM planets in the known universe

on which life can and may exist. (E.O.)

834
4

PHOSPHORUS AND THE ORIGIN OF LIFE.

A. Gulick

N.Y. Acad. Sol., Ann., 69:2, Aug. 1957. p. 309--313. 25 refs.

The importance of phosphorus as a means of transferring

cellular energy and as a contributor to the formation of the

nucleic acids necessary for self-replicating molecules is dis-

cussed. Assuming that self-replication was the same in the

beginning as now, the question arises as to the source of pho_

phorus that was readily available to the first living organisms.

Although phosphorus is plentiful in nature, it is not freely

available to organisms. The phosphates, being a more common

form found in cells, are fully oxidized forms of phosphorus and

are highly insoluble in water. Hence, these were probably not

the forms that were first available. The author suggests that

some type of hypophosphlte, a highly soluble and less oxidized

form, was the first assimilable phosphorus compound found in

the seas. These hypophosphites were possibly derived from the

oxidation of phosphides found in the rock crust. The environment

that would allow these less oxidized forms of phosphorus to

become widely distributed is discussed. It is possible that sulfur

or iron was playing the role of phosphorus in the beginning of

organic life. (Aerospace Med.)

835

THE ATMOSPHERE OF MARS.

R. M. Goody

J. Brit. Interplanet. Sac. (London), 16:2, Apr.--June 1957. p. 69--83.

A detailed discussion, with photographs and figures, is pre-

sented of the Martian atmosphere, dealing with topography,

clouds and violet layer, temperature and winds, composition, the

vertical structure of the atmosphere, and interpretation of cloud

forms and movements. The Martian year is less than twice the

Earth's, but the seasonal cycle of insolation is thought to be

similar an the two planets. The length of the Martian day is

24 hours, 37 minutes. (Aerospace Med.)

836

PROBABLE ROLE OF GAMMA IRRADIATION IN ORIGIN OF LIFE.

R. Paschke, R. W. H. Chang and D. Young

Science, 125:3253, May 3, 1957. p. 881.

By irradiating ammonium carbonate with gamma rays at

dosages of about 500 Mrep, the first known production of amino

acids (glycine and possibly alanine) in the absence of free

hydrogen is reported. Gamma irradiation, whether a massive

dose as used here is necessary or not, is a more probable agent

than sunlight or lightning in generating complex organic mole-

cules. It is postulated that once these amino acids were formed

they could have been protected from radioactive destruction by

being immersed in the oceans where further molecular complexes

could have developed. (Aerospace, Med.)
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o

GUUJVER'5 MOONS.

D. Malcolm

Spaceflight, Vol. 1, Apr. 1957. p. 107--108.

An account of the discovery of the two moons of Mars is

presented. Curiously, before the telescopic discovery by Ha II in

1877 they were mentioned in Swift's Gulliver's Travels of 1726.

Swift may have chanced on the number of moons by a com-

parison of the number of moons circling other planets. The

Martian moons may be captured asteroids but a suggestion that

they are artificial satellites is apparently untonabla. There has

never been evidence for any intelligent life on Mars. Puffing such

large satellites into orbit would require astronomical complexity

and energy sources. The actual orbits of the moons also do not

fit the concept of artificiality, since polar orbits, not equatorial,

would be desirable for scientific and observational purposes.

(E.O.)

838

RADIATION AND THE ORIGIN OF THE GENE.

Carl Sagan

Evolution, 11:1, Mar. 1957. p. 40--55.

It iS suggesteci that solar ultraviolet radiation petq_lted

through the primitive terrestrial atmosphere to the surface of

the waters. The existence of Iocl of phosphorous-organlc concen-

tratian is likely, and uhravlolet-activated ring structures may

have transferred their energy to synthesize hlgh-energy "phos-

phate bonds. Small amounts of proteins produced by pyrosyn-

thesis or by radiation-induced polymerization would have pro-

vided the enzymatic priming required for utilization of ATP, and

the large-sca|e production of bio-molecules. The differential

survival of polymers over nonpolymers is indicated in polymeric

resistance to ultraviolet photolysis. It is proposed that nucleic

acids and proteins possess certain unique properties which were

ideally suited for biogenesis. The origin of polynucleotides (proto-

DNA) was a major turning point, since reproduction and biological

evolution were now possible. Hydrogen bond lysls and proto-

DNA reproduction may have been radiation-lnduced. The

resulting, evolving nucleoprateln, situated in a dilute medium

of organic matter, is suggested to be the first living thing, a

free-living naked gene. (G.W.)

839

REFLEXIVE CATALYSIS: A POSSIBLE MECHANISM OF MOLECULAR

DUPLICATION IN PREBIOLOGICAL EVOLUTION.

G. Alien

Am. Naturalist, 91:857, Mar. 1957. p. 65--78.

A critique of Oparin's hypothesis of the origin of life is

presented, based on principles of natural selection. A mechanism

proposed and mathematically demonstrated whereby any molecule

that catalyzed the synthesis of one of its precursors, in a system

where these precursors eventually formed, more of the same

molecule, would be reproducing itself in the sense required by

natural selection. Molecular reproduction by reflexive catalysis

would generally have a high probability of mutation, resulting in

new molecules capable of catalyzing steps in their own synthesis.

1957

Inefficient or uncatalyzed competing reactions would be gradually

extinguished. Using this mechanism, Oparin's hypothesis becomes

reasonable. (E.O.)

840

VISUAL OBSERVATIONS OF MARS.

G. P. Kuiper

Astraphys. J., 125:2, Mar. 1957. p. 307--317. 4 refs.

Visual observations of Mars, made with an 82-in. telescope

during one month of nearly continuous observation centered

around the time of closest a_ch in 1956 (September 7),

are reported. Emphasis was placed on obtaining dependable

determinations of the colors of the Martian dark areas and on

the general appearance of the planet, including fine detail.

colors, expected to be green at this season (Martian spring),

were found to be neutral gray, with a mere touch of moss-

green in some of the equatorial regions and a touch of brown

in the dark border surrounding the South Polar Cap. A

spectacular system of dust storms was observed to develop,

eventually enveloping the entire observable planet except the

polar zones. Between Sept. 6 and 9 a dense cloud cap formed

over the South Pole. This cloud cap hod cleared away by

September 14, but it had deposited a new polar cap llmt has

remained largely intact since. It is remarkable that this event

occurred shortly before the summer solstice. The bearing of the

surface studies on the vegetation hypothesis is discussed

(Author)

841

ATMOSPHERIC PRESSURE AND BIOLOGICAL ADAPTATION.

Jean Giaia

Acta Physiol. Pharmacol. Neeri., VOl. 6, 1957. p. 479--486.

A comparative study of O_ consumption per kg body weight

by various homeothermic and poikilothermic animals under

normal and reduced 0_ pressures showed that biological oxida-

tions are influenced by such a reduction only below a certain

limit which varies within a narrow range. It follows that the

relation between O_ consumption and limit tension is higher,

the smaller the animal. The surface law, however, is unable to

explain the differences in oxidative yield which can be observed

in one and the same animal under different physiological

conditions. (E. Taschdjian)

842

CONDITIONS ON THE MOON AND NEARER PLANETS.

Patrick Moore

Space Res. Tech. 1957. p. 182--194.

The author concludes that the Moon is a dead world insofar

as even low forms of plant life are considered improbable.

Conditions on Venus are not favorable for the development of

llfe. Mars has been regarded as the one planet other than

Earth where intelligent llfe might exist though the idea of

Martian men and animals such as are on Earth or similar thereto

is now discountedt The outer planets are unlikely to be favor-

able to the evolution and survival of llfe. Only the Moan, Mars
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and Venus would be practicable for manned landings and of

these three Mars ;s by far the least hostile. (E.C.)

843

THE DAWN OF LIFE.

Joseph H. Rush

N.Y., Hanover House, 1957. 218 p.

Contents:

Chapter I: What is Life? Chapter 2: About Beginnings.

Chapter 3: The Earth Before Life Began. Chapter 4: Where Did

Life Come From? Chapter 5: The Chemistry of Living Things.

Chapter 6: The Beginning of Life. Chapter 7: Breakthrough.

Chapter 8: Life in the Universe. Chapter 9: The Emergence of

Mind.

844

A DISCUSSION OF SOME CURRENT THEORIES REGARDING THE

MARKINGS ON MARS.

F. Salisbury

Publ. Astron. Sac. Pacific, VoI. 69, 1957. p. 396-397.

Arguments are advanced against theories of vegetation on

Mars composed of earth-like crustose lichens. Uchens do not

exhibit seasonal color changes, are very slow growing, would

not appear quickly after dust storms, and could hardly be

expected to cover large areas without adequate water. The

ecological aspects of Mars would be very inimical to earth-llke

lichens. Gaseous exchange mechanisms with the limited 02

available present another problem. Two biological possibilities

remain: Life as we know it has become adapted somehow to

the conditions on Mars or that another form of llfe unknown

to us--a parabiology--accounts for the markings on Mars. (E.O.)

845

INHABITED UNIVERSE.

K. W. Gatland and D. D. Dempster

N.Y., David McKay Co., Inc., 1957. 182 p.

Contents:

Chapter 1: Worlds in Creation. Chapter 2: The Dawn of Life.

Chapter 3: Our Neighbor Worlds. Chapter 4: The Expanding

Universe. Chapter 5: Out of the Cosmic Void. Chapter 6: The

Strange Duality of Light. Chapter 7: The Time Paradox. Chapter B:

Other Universes. Chapter 9: The Forbidden Frontier. Chapter 10:

In Search of God. Chapter 11: The Last Freedom. Chapter 12:

The End--or the Beginning?

846

INTERPRETATION OF THE OBSERVATIONS OF MARS AFTER THE

DRAWINGS MADE BY G. A. TIKHOV IN 1918, 1920 and 1948.

K. I. Kozlova

Tr. Sektora Astrobotan. Akad. Nauk (Alma-Ata), Voh 5, 1957.

p. 83-94.

From G. A. Tikhov's drawings of Mars, made during its

opposition in 1918, 1920, and 1948 on the basis of visual and

spectrographic observations, the following may be concluded:

(1) The appearance of clouds, solid sediments and mist on Mars

is a relatively common phenomenon; (2) A white zone along the

northern coast of southern seas was observed; (3}, The trans-

parency of the atmosphere varied greatly, and dark spots were

often visible on the surface of the planet; (4) From the 1920

observation it was evident that the seas were of different colors,

brown in the northern hemisphere and green in the southern

hemisphere; (5) In the 1948 observation, the seas were gray to-

ward the center of the disc, acquiring a greenish hue toward the

edge; and (6) In the 1948 observation, a dark border was very

distinct around the northern polar cap, and was, on some days,

the darkest spot on Mars. (Aerospace Med.)

847

MAN AMONG THE STARS.

Wolfgang D. Muller

N.Y., Criterion Books, Inc., 1957.

Chapter 12, Creatures That May Await Us, discusses the lack

of a final answer to the question of the existence of extrater-

restrial life. The conditions necessary for life are considered, the

possibilities of life on other solar system planets (particularly

Mars) are discussed, and the possibility of other habitable and/or

inhabited planets in the universe is examined. The following

chapter discusses the religious and philosophical implications thai

pertain to the poss_ble discovery of manlike beings endowed with

reason on other worlds. (M.P.G.)

848

THE MECHANISM OF SYNTHESIS OF AMINO ACIDS BY ELECTRIC

DISCHARGE.

S. L. Miller

Bioch. Biophys. Acta., Vol. 23, 1957. p. 480--489.

The mechanism of the electric discharge synthesis of amino

and hydroxy acids from CH_, NH:_, H_.O, and H2 was investigated.

This mixture of gases has been proposed as the composition of

the primitive Earth atmosphere. Hydrogen cyanide and aldehydes

produced by the discharge react to form amino and hydroxyni-

triles. Amino acids are formed from hydrolysis of the aminoni-

triles. No purines or pyrimidines could be detected. The

experiments indicate that the synthesis of amino acids does not

require special conditions. Electric discharges are not critical

and the same results could be expected from ultraviolet light.

(E.O.)

849

MODEL INVESTIGATIONS FOR FORMING ORGANIC COMPOUNDS

IN THE ATMOSPHERE OF SIMPLE GASES BY ELECTRICAL DIS-

CHARGES (MODELLUNTERSUCHUGEN ZUR BILDUNG ORGANISCHER

VERBINDUNGEN IN ATMOSPHAREN EINFACHER GASE DURCH

ELEKTRISCHE ENTALDUGEN).

K. Heyns, W. Walter and E. Meyer

Naturwiss., Voh 44, 1957. p. 385. (In German)

The synthesis of amino acids from simple gas mixtures under

the action of electrical discharges, is used as a model reaction

for problems concerning the composition of the Earth's atmos-

phere, during its early stages, in conjunction with the "primordial

synthesis" of biochemical building blocks. Ammonium thiocyanate
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was |yatheslzed, in a hydrogen suilide-containbg atmocplwre,

from two ulldentified sulfur-contablng compounds. Tim ambo

acid synthesis was not nutlceab_ alFosted by the presence of

the hydrogen sulfide. Compounds with guanldlno groups (e.g.

glycocyamine) were synthesized, under certain coaclltions, at

higher reaction temperatures. In the absence of oxygen and

with a suitable energy supply, the volatile reaction products of

th tl_,rm_l komlsusition of amino _ m be used in tSe

resynthe_ of the simplest amino acids. (I.vJ.)

85O

ON N- A. KOZRL:V'S ARTICLE "IEXP!ANATION OF THE COLOR

OF MARS BY SPECTRAL PROPERTIES OF ITS ATMOSPHERE" (PO

POVODU STAT'I N. A. KOZREVA "OB'YASNENIYE TSVETA MARSA

SPEKTRAL'NYMI SVOYISTVAMI YEGO ATMOSFERY").

G. A. Tikhov

Tr. Sektora Astrobotan. Akad. Nauk Kaz. SSR (Alma-Ata), Vol. 5,

1957. p. 3--5. (In Russian)

The author criticizes the article on the color of Mars by N. A.

Kozyrev. The fallacy of the ar0icle is obvious from several

statements and logarlthmical curves and tab/es supplied by

Kosyrev. The dispu_ arises as to the cobrlng of the seas and

the areas of vegetation. It is improbable that the color of Mars

is derived from its own otmesphere. {Aerospace Meal.)

851

THE ORIGIN Of LIFE ON THE EARTH.

A. I. Opmla
N.Y., Academic Press, 1957. 495 p.

Oporin concludes that the prima| seas contained a wide variety

of "organic" compounds which had been oblotlcally synthesized.

By the process of coacervntion these organic compounds became

organized into a multitude of different types of systems. These

did nut exhibit the phenomenon of llfe but, rather, set the stage

for the development of even more complex coacervnte systems.

The theory of the dynamics of '*open" systems operative within

enclosing (and often selective) membranes is developed. The

final stage, extending over a vast stretch of geologic time, was

the development of coordinated enzyme systems within rite

cnocervates, at first randomized but later "directed" by the

selective forces existing within the abiotlc but chemically complex

environment. When various of these enzyme systems hod been

stabilized the most primitive types of what might be called life

could then came into being. Oparin holds that the first living

things were both hetorntrophic and anaerobic, deriving their

sustenance and energy from the organic substances in which

their environment then abounded. He also holds that the

dtemoautatrophic and photonutatrophic organisms were derived

later from hntorntrophe. (Aer_ Med.)

852

ORIGIN OF THE SOLAR SYSTEM.

A. W. Titherley

Wykeham Press, Warren & Son, Ltd. Winchester, England, 1957.

The developmental components of the atmosphere of Mars

are discussed. Kuipor found no free oxygen. Mars could retain

1957

oxygen, but since there was none in the original Ur-cloud after

coollng, it must have at one time made its own. Photosynthesis

i s the only way we know a plannt con acquire _ oxygen.

Speculation of Mars having considerable vegetation at one time

is made and the seasonal color changes strongly suggest

vestigial plant life. This vegetation is most I/kely prlm_ve

sln_lor to lichens and mosses. (E.C.)

853

PHILOS4_HICAL BASIS FOR THE POSSIBILITY OF EXTRATER-

RESTRIAL LIFE.

A. K. Soslov

Tr. Sektore Astrobotan. Akad. Nauk Knz. SSR (A/ma-Ata), Vol. S,

1957. p. 207--211.

Materialistic and idealistic points of view on the problem of

life on Mars are discussed. The theories of Weissman, Morgan,

and Mendel are re'leCh_, and only the theory explaining the

origin of the salcw system in terms of evolution of the planets

and of llfe on them is considered acceptable. While some

t_wists clolm that there is nO clear evidence of a

biosphere, the author does not agree with them. On the basis

of aslrobiologlcai studies and spuctrophotometric observations of

Mars it is to be concluded that vegetal rife forms on that plannt

are poss/bio. (Aerospace Med.)

854

PHOTOCHEMICAL FUSION OF AMINO ACIDS FROM MIXTURE OF

SIMPLE GASES (PHOTOCHEMISCHE _IDUNG VaN AMINOSAUREN

AUS MISCHUGEN EIFACHER GASE).

W. Groth and H. Van Weyssenhoff

Naturwlss., Vo|. 44, 1957. p. 510. (in German)

Sensitized reactions w_re conducted using a mercury-resonance

lamp with mercury vapor serving as the sensitizer. Mixtures of

methane, ammonia, hydrogen, and water vapor produced no

reaction products because the effective cross section of the

methane molecule is extremely small compared to that of the

excited mercury atoms and as a result the hydrogen atoms and/or

free radicals have little effect on the molecule. When methane

was replaced by ethane, wltk or without a mercury-vapor sensi-

tiser, a large number of organic compounds were formed. These

included a number of amines, amino acids such as glyclne and

alanine, and higher amino acids. Direct photochemical reactions

using the resonance wavelengths of xenon and krypton, between

methane, ammonia, and water vapor gave few products. Among

those, only glyclne and alanine could ha positively identified.

These results show that the deAnlta tendency, observed by

Miller who used an electrlal discharge, toward the synthesis of

amino acids from gas mixtures also holds true for the photolysls

of mixtures of methane, ammonia, and water vapor. In addi-

tion, the results give further support to the assumption that the

atmosphere of the earth during its early stages was a reducing

one. (I.v.L.)
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855

A PHOTOMETRIC STUDY OF THE DARK SIDE OF THE SURFACE

OF THE PLANET MARS.

Audouin Dolifus

Compt. Rend. Acad. Sci., Paris, Voh 244, 1957. p. 1458-1460.

(In French)

The phenomena of seasonal variations by spectroscopic ob-

servations of Mars cannot be explained simply by the presence

of water vapor. Photometric studies suggest that a solar dust

composed of living micro-organisms makes possible variations

in light and dark and polarization. (A.W.)

856

THE PLANET MARS.

Patrick Moore

In: L. J. Carter, ed. REALITIES OF SPACE TRAVEL, p. 313---334.

London, Putnam, 1957.

(This is a reprint of an article which appeared in: J. Brit.

Interp|an. Sac. (London), 14 (2): 65--84. March--April 1955.) A

review is presented of the main features of Mars: its polar caps,

canals, dark areas, ochre dust deserts, tracts of vegetation, clouds,

meteors, aurorae, and icy polar snows circled by two dwarf

moons. The Martian atmosphere, although oxygen-deficient,

contains carbon dioxide, argon, and nitrogen. Atmospheric den-

sity and pressure are lower than that found on Earth.

evolutionary laws on Earth. Yet the posslbility of-anlmated llfe

on Mars is disputed among the authors; from the point of view

of evolution it is to be assumed that only vegetal life exists

there. Since energy is needed to sustain llfe and since energy

is stored by plants, two types of nutrition are possible, auto-

trophic and heterotrophic. This presupposes the existence of

photosynthetic organisms (plants). Spectrographic and, more

recently, isotope studies reveal that not all plants have the same

ability to develop chlorophyll. It was shown experimentally that

corn will grow under climatic conditions similar to those existing

on Mars. (Aerospace Med.)

859

RADIOMETRIC MEASUREMENTS ON THE PLANET MARS.

W. W. Cobientz and C. O. Lampland

Phys. Rev., Vol. 29, 1957. p. 372--376.

Measurements with vacuum thermocouples interrupting only

0.01 of the area of Mars' image show that the southern (sum-

mer) hemisphere is warmer than the northern hemisphere, the

dark areas are hotter than the adjacent bright areas and the

forenoon side is cooler than the afternoon side. Estimates of

temperatures as viewed on the central meridian: south polar

region 10 ° to --10 ° C, south temperate zone 20 ° to 25°C,

center of disk 20 ° to 30 ° C, north temperate zone 0 ° to 20 ° C,

north polar region --25 ° to --40 ° C. (E.O.)

857

THE POSSIBILITIES OF AN INHABITABLE EXTRATERRESTRIAL

ENVIRONMENT REACHABLE FROM THE EARTH.

Hubertus Strughold

J. Aviot. Med., Vol. 28, 1957. p. 507--512.

Ecological necessities for life on other planets as now pre-

dominant on Earth are present only on Venus and Mars. (A.H.F.)

858

PROBLEMS OF ORGANIC EVOLUTION IN THE LIGHT OF RECENT

STUDIES OF THE PLANETS.

N. I. Suvorov

Tr. Sektora Astrobotan. Akad. Nauk Kaz. SSR (Alma-Ata), Voh 5,

1957. p. 118--125.

We possess a considerable amount of reliable information per-

taining to the physical and chemical conditions on the planets

of the solar system but not many data on the evolution of these

planets, their lithospheres, hydrospheres, and atmospheres. The

study of organic evolution being the task of general biology,

it is imperative that this branch of science should solve the

problems of cosmic life. According to present theories, life on

Earth has existed for some 3--4 billion years. Jupiter and Saturn

manifest a state of evolution corresponding to the precellular

and unicellular evolutionary periods of the Earth, while Venus

is now in its Pa|eozoic period. Mars shows high organic life

forms capable of surviving severe conditions. It is h_ghly im-

probable that the Moon sustains any life, although the possibil-

ity cannot be excluded. Mars, being the best known planet, may

have also animated life, if one may draw analogies to the

860

REACHING FOR THE STARS.

G. A. Tikhov

Moscow, Foreign Languages Pubh House, 1957.

A wealth of material on the optical properties of terrestrial

plants growing in rigorous climates is presented, and comparisons

are drawn between these observations and those of Martian

areas believed to be patches of vegetation. The probable

presence of micro-organlsms on Venus and even some of the

outer planets is suggested on the basis of the environmental

extremes to which bacteria have adapted themse|ves. (M.P.G.)

861

REALITIES OF SPACE TRAVEL.

P. Moore

London, Putnam, 1957. 273 p.

There is no intelligent organism capable of existing on

the moon since it has no water, virtually no air, and temperatures

over 100 degrees on either side of zero. There may be some

low form of vegetation. Mars has a marked resemblance to

Earth--it is a solid body with a certain amount of moisture;

there is an atmosphere, and there is probably plant life. The

main difference is that Mars is smaller. There is a seasonal

shrinking of polar caps. The Martian atmosphere is thin and

oxygen-poor. The temperature range is extreme. We can imagin_

forms of life which cou|d survive under the very rigorouq.

Martian conditions. It appears from the environmental condi.

tions almost certain that plant life does exist on Mars. (E.C.)
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RECENT OBSERVATIONS OF RADIO SIGNALS FROM VENUS AT

11 METERS WAVE LENGTH.

J. O. Kraus

Astron. J., Vol. 62, 1957. p. 21.

Two types of radio signals hove been observed emanating

from Venus at 1 ! meters wave length. Class I signals ore burst-

llke and are similar to terrestrial thunderstorm static. Class II

signalsare of a coherentand moresustainedtype, oft_ knti_
for 1 sec. or more, and appear to be modulated at an aud/o

frequency rate. Occasionally quite uniform spacing intervals

have been observed. No explanation is given f_r the cohoreocy

of Class II signals. (E.O.)

863

THE RED PLANET.

J. Gustavson

Jet Propulsion, Val. 27, 1957. p. 706-708.

Astronomical, physical, and chemical data on Mars is sum-

mnrlzed, with a discussion of atmospheric and surface features

and the logistics of an expedition to Mars. The ntmospherk

composition has not been accurately determined. There ore

traces of oxygen and water vapor from spe_roscoplc observc_-

tions, and polar caps of wide extent indicate a substantial

amount of ice. The dark areas of the surface are nttrlbutesl to

lava flows, volcanic dust, or hydroscopic minerals or to vegeta-

tlve life. Since the "canals" oplpeor to be natural features, the

theory of intelligent life is discorded. Low vegetative life, how-

ever, is possible and might resemble lichens capable of surviving

environmental extremes. Resinous structures would absorb

infrared energy and would be suitable for low temperatures

and pressures. (E.O.)

864

RESULTS OF PHOTOGRAPHIC OBSERVATIONS OF MARS AT THE

KHARKOV ASTRONOMICAL OBSERVATORY DURING 1954.

I. K. Koval

Soviet Astran., Vol. 1, 1957. p. 404--410.

Observations of Mars made in four spectral regions during

1954 resulted in the following conclusions: The slope of the

brightness distribution curves in the spectral region 560--660

decreases with increasing meridian altitude of the sun. The

1957

reflection of light from the surface of the maria dues nut foRow

LamberYs law. The atmosphere above the Martian maria is more

transparent than over the continent. The south polar cap is

reddish in comparison to a white screen. Idiem the date of

opposition the color of the maria differs I i t tie from the color

of the continent. The maria at low southern latitudes change

their color with variation of _ meridian altitude of the sun.

With the approach of summer it is suggested that the maria

are moistened by the thawing of the Polar cap and that in

some of them are regions of _. (E.O.)

865

SPONTANEOUS GENERATION OF ANABOLIC PATHWAYS, PRO-

TEIN AND NUCLEIC ACID.

S. W. Fox, A. Vegutsky, K. Harada and P. D. Hnagland

N.Y. Acad. Sol., Ann., Vol. 69, 1957. p. 328--337.

The problem of spontaneous generation of materials and

pathways of chemica I reactions necessary for life is studied.

Protein molecules show a great similarity which reflects on

exceedingly small rate of molecular evolution. The peptlde bond

could be formed at reasonable terrestrial temperatures. Spon-

taneous generation and s_mple organic experiments almost

necessarily would begin with some of the some compounds

derived from a primitive atmosphere. Thermal production of

preteinllke Polymer from amino acids has been accomplished

experimentally. Nucleic acids show o similar origin. Thermal

reactions could occur in the presence of enzyme protein which is

formed simultaneously so that each reaction is impressed on

the material of the enzyme. The enzyme thus formed is trapped

by nucleic acid until it is subsequently released by some trigger

for further reactions. (E.O.)

866

VENUS THE NEAREST PLANET.

P. Moore

New Scientist, 2:52, 1957. p. 12--14.

Various theoretical studies of the planet Venu_-its surface,

atmosphere, rotation period and tamperature_are discussed.

Conflicting theories exist concerning the presence of water.

One thing is certain: Venus is a thoroughly unfriendly world

and the existence of advanced life there seems to be utterly

out of the question. But, we can not predict what the first

space travellers are likely to find.
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867

OUR NEIGHBOUR MARS.

Zdenek Kopal

New Scientist (London), Vol. 1, Nov. 22, 1956. p. 41-43.

Although nitrogen appears to be the principal constituent of

the Martian atmosphere, the only gas whose presence has been

established by its power to absorb infrared is carbon dioxide.

Evidence for oxygen and water vapor is so far absent. Meas-

urements indicate *hot _ over*_.". Mart_n temperat_ro is

30--40 ° C cooler than that of the Earth. White, blue, or yellow

clouds hover near the surface of the planet. Three-quarters of

the surface itself consists of reddish or yellow expanses, prob-

ably exposed solid rocks but mostly covered with dust or sand

(so-coiled monotonous deserts}. The remaining quarter consists of

"dark spots," faint and iU-defmed during winter but turning dark

with advent of spring. The probable existence of vegetation is

also discussed. (Aerospace Med.)

868

AMINO ACIDS FORMED IN "PRIMITIVE ATMOSPHERES."

P. H. Abeison

Science, 124:3228, Nov. 9, 1956. p. 935. Presented at the NAS

Autumn Meeting, Nov. 9--10, 1956.

Simulating atmospheric condltlolls that m;ght have been

present early in the history of the Earth, amino acids such as

ainnine, beto-alanine, glyclue, and corcosine have been syn-

thesized employing a variety of compus/tions. Combinations of

gases, including COr-N_, C_l--HsO, CO=--NH_

I_--H#D, were subjected to electric discharges, and in each case

amino acids were formed. The uarlh, r work of S. Miller (J. Am.

Chem. Sac. 77:2351, 1955) mnploylq CHr-NHs--lt_O has been

confirmed. (G.W.)

869

ON BIOCHEMICAL ORIGINS AND OPTICAL ACTIVITY.

S. W. Fox, J. F- Johnson and A. Vegntshy

Science, 124:3228, Nov. 9, 1956. p. 923-925. 35 refs.

The findings of ureidosuccinic acid as a principal product of

the thermal reaction of malic acid and unto under hot-sprlngs

conditions is pertinent to the origins of biological chemistry in

that ureidosaccinic acid has been shown to be a key inter-
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mediate in the biosynthesis of nucleic acids. The accumulated

date reveal a pathway of thermal synthesis, with reactions which

also represent some of the early steps in biosynthesis. The ixre-

sumption that thermal reactions imitate prebloingical c_

is supported by the deduction that the most primitive algae are

thermophilic, by the inference that the current biochemical worm

is not greatly different from the primordial biochemical world,

and by additional evidence from thermal experiments described

in this paper. (Author)

870

VEGETATION ON MARS.

(No Avthor)
Sky and Telescope, Yol. 16, Oct.--Nov. 1956. p. 275.

The presence of the 3.45_ absorption band in the infrared

spectrum of Mars was detected by a statistical analysis of

spectra and indicates the presence of organic molecules on

Mars. Comparisons of spectra of terrestrial plants show a double

absorption hand due to the organic molecules at 3.45/_ which

is less evident in mosses and lichens. The limited amount of

reflected energy from Mars precluded the as_gnment of the

infrared absorption to any specific area on Mars. It is assumed

that the presence of organic molecules is indicative of vegetative

i_ce. (EO.)

871

THE COLOURS OF MARTIAN "VEGETATION."

A. F- Slator

Sp=cefflght, !:!, Oct. 1956. p. 35-39.

Color changes on Mars are discussed as evidence for tim

existsece of vegetation on the planet. Spectroscopic evidence is

presented in support of this theory. (S.TJ..)

872

EVOLUTION OF PROTEIN MOLECULES AND THERMAl. SYNTHESIS

OF BIOCHEMICAL SUBSTANCES.

S. W. Fox

Am. Sc;entlst, Yol. 44, Oct. 1956. p. 347--359.

A sequence of thermal reactions simlntlng prebiolagical

chemislry is described and their essential "orderliness" is

defined. The relatlonsh;ps suggested in the thermal studies are
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reminiscent of the biological approximation that ontogeny re-

capitulates phylogeny. In the flowsheet we see a second

chemical generalization analogous to a biological parallel. This

can be expressed, with the appropriate qualifications, as bio-

chemistry recapitulates pyrochemistry. The thermal thesis, in

conjunction with the interpretations of evolution of protein in

the biological era, makes it possible to visualize an outline of

how the complex system of which we are a part might have

originated from simple chemical beginnings. (E.O.)

873

MARS OPPOSITION AND MARS CLIMATE.

J. Hoppe

Urania (Leipzig), 19:10, Oct. 1956. p. 374--377.

Astronomical research on conditions on the planet Mars is

summarized. The essential difference between Earth and Mars

lies in the lower density of Martian atmosphere and the scarce

supply of water and oxygen. Thermal conditions are presumably

similar to Earth.

874

THE ECOSPHERE IN THE SOLAR PLANETARY SYSTEM.

H. Strughald

In: Proc. VII Intern. Astronaut. Congr., Rome, Sept. 17--22,

1956. p. 277-288. 12 refs.

The ecosphere in the solar planetary system is a biologically

defined concept concerning the possibility of life on planets.

It refers to o zone surrounding the Sun, in which solar radiation

on the one hand does not exceed the ecological maximum, and

on the other hand does not fall below the ecological minimum.

Within these limits we recognize in the planetary system

a biotemperature belt, a liquid water belt, and an oxygen belt.

These belts oil lie in about the same area around the Sun. To

cover all of the ecological factors by a general concept, the

term ecosphere of the Sun has been suggested.

The decisive factor is the distance from the Sun. In our

planetary system the ecosphere evidently extends from the

orbit of Venus to beyond Mars, roughly o distance of about 50

to 150 million miles or 80 to 240 million kilometers from the

Sun. The zone itself is therefore about 100 million miles or

160 million kilometers in width. This is less than 5 percent of the

total expanse from the Sun to Pluto. The solar ecosphere is, there-

fore, a relatively narrow zone within our planetary area. The con-

cept of ecasphere may also be applied to other suns in the universe.

(Author)

875

THE EVOLUTIONARY UNIVERSE.

George Gamow

Sci. Am., 195:3, Sept. 1956. p. 145--154.

Most cosmologists believe that the universe began as a dense

kernel of matter and radiant energy which started to expand

about 5 billion years ago and later coalesced into galaxies.

876 . .

CHEMICAL EVOLUTION AND THE ORIGIN OF LIFE.

M. Calvin

Am. Scientist, 44:3, July 1956. p. 248--263. 10 refs.

(Also issued as Univ. of Calif. Radiation Lab., UCRL--2124, rev.

Aug. 11, 1955.).

A discussion is presented of the elements, or at least most of

the elements, that are usually thought of as required and char-

acteristic of living materials. A continuous evolutionary process

is conceived, beginning with a bare earth and leading to the

random formation of more or less complex molecules from

simple ones, and gradually, by the processes of random varia-

tion, autocatalysis, and selection, to more complex systems and

the ordered array of desoxynucleic acid molecules which are

the units that carry the continuity and order of present-day living

systems. (Author)

877

THE SURFACE CONDITIONS ON VENUS.

E. J. Opik

Irish Astron. J., Voh 4, June 1956. p. 37-47.

A review is made of conditions within the atmosphere of

Venus from photographic, spectrographic, and radiometric ob-

servations. The clouds are believed not to be water vapor but

dust from a desert surface. The amount of CO_ in the atmos-

phere, which may range from 40--100%, and the lack of water

vapor indicates the absence of plants and organic life. The

absence of water could be the chief cause which prevented the

development of life. A rotational period equal to 10 days is

inferred from rates of nocturnal cooling. Dark bands observed

on the cloud surface are probably due to crests of the cloud

surface where the scattered light of the atmosphere is decreased.

A yellow color to the clouds indicates o suspension of very fine

dust particles at high altitudes. (E.O.)

878

THE VOLCANIC-AEOLIAN HYPOTHESIS OF MARTIAN FEATURES.

D. B. McLaughlin

Publ. Astran. Soc. Pacific, 68:402, June 1956. p. 211--218. 15 refs.

Arguments both for and against volcanism on Mars are pre-

sented. The author feels the vegetation hypothesis and the

volcanic hypothesis are not mutually exclusive; the volcanic-

aeolian hypothesis was developed expressly to account for the

forms of the markings which the growth of vegetation by itself

does not. (S.T.L.)

879

THE SURFACE-TEMPERATURE CLIMATE Of MARS.

F. Gifford

Astrophys. J., 123:1, Jan. 1956. p. 154--161

The radiometric measurements of Martian surface temperatures

obtained by Lampland between 1926 and 1941 were analyzed

by the "method of water-ceU transmissions." The data indicate

an extreme diurnal temperature variation of 50 ° C, and a

rigorous climate. However, it appears that midday temperatures
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exceed 0 ° C. The average dote of the summer temperature curve

lacjs 60 ;lays behind the southern-hemisphere summer solstice,

and that of the fall curve about 20 days behind the autumnal

equinox. (AerospaceMnd.)

880

THE ECOSPHERE IN THE SOLAR PLANETARY SYSTEM (HELLO.

Ecos_sm.
In: Huberlus SITughold, ed. Proc. 7th Intern. Astronaut. Congr.,

Rome, Roma, Assucinzlone Italiana Raze, p. 277--288. 1956. 12

rof_

The ecosphece in the solar planetary system is a bh:loglcally

defined concept concerning the pes_lAlity of _ on planets.

It refers to a zone surrounding the Sun, in which solcmr radiation

on the one hand does not exceed the ecological maximum, and

on the other hand does not fall below the ecological minimum.

Within these limits we recognize in the planetary system a

biotomperoture belt, a "liquid water belt" (H. Shapely) and an

oxygen belt. These belts all lie in about the same area around

the Sun. ¥o cover all these ecological factors by a general

concept, the term erosphore of the Sun has been suggested. The

decisive factor is the distance from the Sun. In our own

planetary system the ecosphore evidently extends from the orbit

of Venus to beyond Mars, roughly, n distance of about 50 to

150 minion milas or 80 to 240 million kilometers from the Sun.

The zone itself is therefore about 100 million miles or 160

million kilometers in width. This is less than S percent of the

total expanse frc, m the Sun to Iquto. The solar ecespharo is,

therefore, a relatively narrow zone within our planetary area.

The concept of ecosphere may also be applied to other sons in

the universe, (Author)

881

GUIDE TO MARS.

P. Moore

London, F. Muller, 1956. 124 p.

Prominent theories and observations of the movements,

polar caps, desem, atmosphere, surface condltlons, canals and

satellites of Mars are reviewed. From a brief discussion of the

possibility of llfe on Mars, it is concluded that there is no

conclusive evidence against the existence of low forms of vegeta-

tion, and considerable evidence to support the presence of llfe.

{Aerospace Med.)

882

MARS, THE NEW FRONTIER. LOWELL'S HYPOTHESIS. DOES

ANALYSIS OF THE NETWORK OF CANALS ON MARS INDICATE

INTELLIGENT DESIGN?

W. A. Webb

San Francisco, Calif. Fearsun Publ., 1965. 123 p.

Contents:

Chapter 1: Science and Controversy. Chapter 2: Science and

the Personal Factor. Chapter 3: Astrobiology. Chapter 4: The

Martian Researches of Percival Lowell. Chapter 5: Criticisms of

Lowell's Hypothesis. Chapter 6: Evidence for Martian Life of a

Low Order. Chapter 7: Evidence for Martian Life of High Order.

1956

Chapter 8: Correlation of the Martian Canal System. Chapter 9:

A Hypothetical History of Mars. Chapter 10: Strange S;ghtlngs.

883

MYSTERY OF MARS.

H. P. wilkins

In: Annual Report of the Board of Regents of the Smithsuninn

Inst. p. 229-244. Wash., D.C., GPO, 1956.

(Publ. 4272)

It is now generally adndltecl that there is life of some sort

on Mars. The seasonal changes in the dark markings suggest

.d'..e pr6sonce of vegetation. Th_ qu, l*stion is whether this consists

merely of vegetation, possibly with some elementary animal

life, or whether there are or ever have been creatures somewhat

resembling man. Discussion of this question, pro and con, is

set forth.

884

ON THE ESCAPE OF WATER FROM MARS.

H. C. Urey

Pub/. Astron. Sor. Pacific, Vol. 68, 1956. p. 220--222.

A rebuttal is made to arguments by Kulper that water cannot

escape rapidly from Mars and that volcanoes on Mars are im-

possible because they would produce more water than that

observed on Mars. The evidence and rote of water loss from

the terrestrial atmosphere has not yet been accurately established

and, tlm'efare, no conclusion can be drawn about Mars. It is

probable that O2 molecules as well as H__O molecules can rapidly

escape from the Martian atmosphere because of lower energy

requirements. Since evidence of life is ;ndlcatud on Mars, and

such llfe must have required a liquid environment to evolve, the

absence of water on Mars would indicate either the escape of

0:, and H: from Mars or the absorption of 0__ by minerals.

Possibly water in quantity may now be bruught into being by

volcanic action. (E.O.)

885

PHYSICAL CONDITIONS ON MARS.

A. E. Lebedinskiy

Akad. Nauk SSSR, 108:5, 1956. p. 795--798.

The presence of oxygen within carbon dioxide, as well as

water and certain acids, together with not unreasonable tem-

perature ranges (200 ° K--3(X) ° K) make llfe on the planet Mars

pos_'ble, although unlike that on Earth. (A.HJ:.)

886

THE PLANET VENUS.

P. Moore

London, Faber and Fabor, 1956. 132 p. 155 refs.

The physical charncterlst_cs of Venus derived from telescopic,

photographic, and spectroscopic data are described, including the

orbit, velocity, atmosphere, period of rotation, and surface of

the planet. It is concluded that, although reasonable temperature

and atmospheric conditions probably are present on Venus,

spectroscopic observations showing a lack of atmospheric mo-
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lecularoxygenindicateanabsenceof life.Thepossibilityis
suggestedthatVenusmay be in a Cambrian-equivalent stage in

which primitive organisms capable of development into more

advanced forms of life are present in oceans covering the surface

of the planet. (Aerospace Med.)

887

THE PROBLEM OF LIFE ON MARS.

B. G. Fesenhoff

Astron. Zh., Vol. 53, 1956. p. 440-443. (In Russian; English

Abstract)

It is shown that the statement about the complete correspon-

dence of the therma I and reflecting properties of the "continents"

and "seas" an Mars has no relation to the laws of radiation

and does not depend on any analytical hypothesis. This close

correspondence is strong evidence against vegetative life on

Mars. The same conclusion may be drawn by the evidence

showing an absence of any sensible change in the contrast

between the "continents" and the "seas" as the edge of the

planetary disk is approached. (Author)

888

SPACE TRAVELER'S GUIDE TO MARS.

I. M. Levitt

N.Y., Henry Holt Co., Inc., 1956. 175 p.

MARS: The growth of the dark areas on Mars is associated

with the shrinking of the polar caps and led us to the belief

that vegetation flourishes as the meager water supply is released

by melting of the polar caps in summer. This vegetation |s

assumed to he a primitive type similar to our lichens which

have adapted to the ultraviolet radiation and scarcity of oxygen.

These lichens are probably different from terrestrial lichens in

view of the different conditions in which they have developed.

There is no evidence that animal life can exist on Mars, and, if

it does, it would not have evolved along the same pattern as on

Earth.

MERCURY: Mercury has been ruled out as a possible life-

bearing planet.

VENUS: Venus may possibly have life which has adapted to

the rigorous environment of very high temperatures and an

atmosphere containing only carbon dioxide.

JUPITER: Jupiter, because of its extreme cold temperature
• Q

would make evolution of life impossible.

SUN: It is possible that there are many stars like our own

sun surrounded by planetary systems identical to ours. Stars

which are slightly older than the sun may be scattered through

space end, therefore, there may be life around these stars

which is farther advanced than life on Earth. (E.C.)

889

THE VOLCANIC-AEOLIAN HYPOTHESIS OF MARTIAN FEATURES.

D. B. McLaughlin

Publ. Astron. Soc. pac/_c, Vo). 68, 1956. p. 211-218.

Arguments that the form of the Martian maria are due to

windblown deposits of volcanic ash from an extensive series

of active volcanoes are presented. Although vegetation is

usually considered the explanation for the dark maria, the

volcanic theory and vegetation theory are not mutually exclusive,

since the seasonal variation in hue may be due to vegetation

growing on areas of deposited volcanic ash and associated

moisture. Although the scarcity of water would seem to indicate

a similar lack of volcanism, no reliable estimate is yet to be

had of the actual available water an Mars. Maps of Mars are

very consistent with the concept of flow patterns originating from

point sources and curved because of the Coriolis effect. Trade

winds carrying ash would produce the dark patterns over large

areas of relatively undisturbed flow. (E.O.)

890

THE WORLDS AROUND US.

Patrick Moore

N.Y., Abelard-Schuman, 1956. 151 p.

This book systematically rules out the possibility of intelligent

life existing on any other body in the solar system, although

the dark areas on Mars are believed to represent some low

form of vegetation. (M.B.G.)

Contents:

Chapter 1: Are There Other Men? Chapter 2: Other Worlds.

Chapter 3: Where Can Life Exist? Chapter 4: Men in the Moon.

Chapter 5: Airless World. Chapter 6: Cold Worlds. Chapter 7:

Scorched Worlds. Chapter 8: Life on Venus. Chapter 9: The

Martians. Chapter 10: Signaling to Other Worlds. Chapter 11:

Visitors from Other Worlds. Chapter 12: Colonies on Other

Worlds.

126



i

ii ®

1955

891

THE VOLCANIC THEORY OF MARTIAN GREEN AREAS.

A. E. Sintur

J. Brit. Interplanet. Sac., Vol. 14, Nov. 1955. p. 319--323.

A review of the volcanic theory proposed by McJLaughlla for

the dark areas of Mars is presented. A _ wind system on

Mars seems plausible, although observers have nat noticed

certain convergence zones of heavy cloud formation, as is the

case on Earth. Some parts of the descriptions of the dark areas

seem consistent with the idea of a point source and nccasJona|

limited changes in wind direction. However, in areas of weak

winds there should be a greater concentration of matter around

each major source, and again the_ is no observational evidence

for this. It is suggested that the seasonal change in intens/ty

of the dark areas may be due to a combination of factors:

volcanism+ which ejects moisture and ash; and the seasonal

growth of vegetation, which depends on moisture from volcanoes

and the melting polar cap. (E.O.)

892

PERSPECTIVES IN EVOLUTION.

H. F. Binm

Am. Scientist, 43:4, Oct. 1955. p. 595--610.

The panorama of evolution--chemlcal, prebiological, protobio-

logical and biological--is presented from an introduction to

thermodynamics and the concept of entropy. The author sum-

marizes by concluding that future earthly evolution for man is

in the realm of his thought processes. He concludes that it is not

unlikely that life exists on planets of other stars and that

extraterrestrial evolution may hove a pattern quite similar to

our own.

893

ON THE MARTIAN SURFACE FEATURES.

G. P. Kuiper

Publ. Astron. Sac. Pac/fic, VOl. 67, Oct. 1955. p. 271--282.

A description of the surface markings on Mars, their change

in form and color, and their probable nature is presented. The

historical observations of the canals of Mars are reviewed. The

present consensus ,elegates them to natural surface features.

The apparent colors of the Martian maria, which are usually

greenish, deteriorate as the seeing improves, often yielding

almost the same color as the surrounding desarts. A_h

volcanic ash deposited by presently active volcanoes has been

suggested as the cause of the dark markings, the lack of water

on Mars contradicts excessive volcanic action. Plant llfo still

appears to be the most satisfactory explanation for the shades

of the markings and their seasonal and secular change. (E.O.)

894

THE LIMITS OF LIFE.

P. f. James

J. Brit. lnterplanet. Sac., 14:5, Sept. 19.55. p. 265-266.

The extremes of temperature, preSSure, and lack of oxygen in

which low order forms of llfe can survive ore demonstrated.

Desiccated ratifers can llve at temporary temperature mngu

from --272 _ C. Less extreme ranges are tolerated by lichens,

tardlgrates and protozoa. An important factor for survival seems

to be that most of these organisms have less than 30% water

in their tissues compared to 80% in normal muscle. Life is

demonst_tud on the ocean floor at 1000 arm., and snails can

remain active indefinitely at an oxygen partial pressure of 2 ram.

It is suggested that, within the environmental conditions on Mars,

there may exist quite complex small plants served by small

animals of the tardigrate type developed along the lines of an

ant colony. (E.O.)

895

GEOLOGIC EVIDENCE OF CHEMICAL COMPOSITION OF THE PRE-

CAMBRIAN ATMOSPHERE.

K. Rankama (U. of Helslnki, Finland)

In: _rle Poldervaart, ed. CRUST OF THE EARTH. p. 631--650.

Deltimore, Waverly Press, July 15, 1955.

It is shown that the presence of a reducing atmosphere in early

Precambrian time appears thoroughly possible geologically and

is not contradicted by such evidence as can be collected from

rocks. (Author)

896

PHOSPHORUS AS A FACTOR IN THE ORIGIN OF LIFE.

A. Gulick

Am. Scientist, 43:3, July 1955. p. 479-489. 15 refs.

It is now recognized that practically every form of energy
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exchange inside the living cell involves the making and breaking

of what are called the "high energy bonds" that link oxides of

phosphorus to carbon compounds or carbon-nitrogen compounds.

Every biological or physiological event involves gain or loss of

energy, and accordingly we may infer that these energy-rich

phosphorus bonds have always played a crucial role, even from

the very start of the most primitive manifestation of life.

The availability of phosphorus for emerging life forms is dis-

cussed, and theories of primitive Earth conditions at that time pre-

sented. (Author)

897

PRODUCTION OF SOME ORGANIC COMPOUNDS UNDER POSSIBLE

PRIMITIVE EARTH CONDITIONS.

S. L. Miller

J. Am. Chem. Sac., 77:9, May 12, 1955. p. 2351.-2361. 47 refs.

A mixture of gases, CH4, NH3, H20 and H2, which possibly

made up the atmosphere of the Earth in its early stages, has

been subjected to spark and silent discharges, for times of the

order of a week, to determine which organic compounds would

be synthesized. Several designs of apparatus and reasons for

their construction are described. Analyses of the remaining gases

were made and CO, CO2, N2 and the initial gases were found. A

red compound that seems to be associated with the trace metals

is formed, as well as yellow compounds (probably polymers)

which have acidic, basic and ampholytic properties. The mixture

of compounds is separated into acidic, ba'_ic and ampholytic

fractions with ion exchange resins. The amino acids are chroma-

tographed on Dowex-50 and the acids on silica. Glycine, d,I-

alanine, /_-alanine, sarcosine, d,l-a-amino-n-butyric acid and a-

amino-lsobutyric acid have been identified by paper chromatog-

raphy and by melting points of derivatives. Substantial quantities

of several unidentified amino acids and small amounts of about

25 amino acids are produced, while glycolic, d,l-lactic, formic, acetic

and propionlc acids make up most of the acid fractions. Quanti-

tative estimates of these compounds are given. Evidence is

presented that polyhydroxy compounds of unknown composition

are present. HCN and aldehydes are direct products of the dis-

charge. Although there is insufficient evidence, the synthesis of the

hydroxy and amino acids may be through the hydroxy and

amino nitriles in the solution. The relation of these experiments

to the formation of the Earth and the origin of life is briefly

discussed. (Author)

898

THE INHABITANTS OF MARS.

F. Salisbury (Calif. Inst. of Tech.)

Eng. Sci., Vol. 18, Apr. 1955. p. 23--32.

Evidence for life on Mars is reviewed and the nature of this

life is speculated upon. The descent of a green wave from the

polar caps as they melt has been interpreted as vegetation, since

no known chemical undergoes such a color change under the

influence of a small change in atmospheric water vapor content.

The canals are still enigmatic and a volcanic ash theory proposed

for both canals and dark areas does not fit all the facts. Spectra

in the infrared of Earth lichens resemble somewhat infrared

spectra of the Martian dark areas. However, the apparent com-

pleteness of cover of the areas on Mars and the rate of size,

shape and color change show no similarity to the kno_vn char _-

acteristics of Earth lichens. Martian biochemistry may be slightly

or radically different from Earth biochemistry. It is probable

that some type of plant sucession, photosynthesis and natural

selection occurs in Martian vegetation. Animal life may also

show patterns based on environment and community structure,

but conditions governing life on Mars can only be inferred. (E.O.)

899

THE CONCENTRATION OF CARBON DIOXIDE IN THE ATMOSPHERE

OF MARS.

J. Grandiean and R. M. Goody

Astrophys. J., 121:2, Mar. 1955. p. 548-552.

From observations made by G. P. Kuiper of carbon dioxide

bands in the spectrum of Mars, we have redetermined the fraction

by volume of this gas in the planet's atmosphere, taking into

account the fine structure of the band and the shape of the

rotation lines. If the ground-level pressure on Mars is 100 mb,

we find that the fraction by volume of carbon dioxide is 50 times

greater than in the Earth's atmosphere. (Author)

900

LIFE ON THE MOON.

P. Moore

Irish Astron. J., 3:5, Mar. 1955. p. 133--137.

Conditions on the Moon are summarized to indicate the proba-

ble barrenness of the lunar surface. However in certain favored

localities such as Eratosthenes, Grimaldi, Endymion, and Arlstar-

chus, variable bands and patches have been observed by

Pickering and others and may indicate the presence of vegeta-

tive llfe. This life may be centered around lunar cracks from

which gas and water vapor escape. The lunar atmosphere is too

tenuous to support any life and the collection of pockets of gas

would be the only way in which low vegetative life might survive.

(E.O.)

901

LIFE ON OTHER WORLDS.

Otto Struve

Sky and Telescope, 14:4, Feb. 1955o p° 4, 137--140, 146.

Statements are presented that the basic facts of life on Earth

are still vague and uncertain and that knowledge of physical

features on Mars and Venus is insufficient to give reliable back-

ground for answering the question as to whether llfe exists or

has ever existed on these "planets. The view is taken that life

is an intrinsic and inseparable property of certain aggregates of

very complex organic molecules, formed in the medium of the

necessary kinds of atoms. It is proposed that life may be on

the verge of coming into existence on Venus and declining on

Mars. Since there is no proof one way or the other, the most

logical assumption is that most dwarf stars of the solar type have

planetary systems and that the total number of planets with some

form of llfe could be in the billions. (M.G.)
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ANABIOSIS.

P. khmldt

Moscow, 1955. (In Russian)

The survival of various organisms under conditions even more

severe than those of Mars are described. It is assumed, therefore,

that llfe can exist in soma form on more than one planet. (A.F.)

9O3

ANALYSIS OF THE MARTIAN CANAL NETWORK.

W. A_ Webb

Pub/. Astran. Sac. Pac/_c, Vol. 67, 1955. p. 283-292.

A mathematical statistical analysis was performed upon the

intersections of the Martian canal network and the results cam-

pored to studies of microscopic cracks of inanimate nature, net-

works constructed by high order intelligence, and networks

constructed by low order intelligence. Trumpler's map of

the Martian canals was used. In natural cracks the majority

of rays emerge from points having three rays; in spider webs,

most rays emerge from points having four rays; and in man's

communication networks, a substantial portion of the rays emerge

from points having four rays, and ninny points in the pattern

have more than four rays. in the Martian network, as defined by

Trumpler, 43% of the canals pass out of iunc_ons of four canals

and about 38% of the canals pass out of junctions of more than

four canals. The similarity between the Madlan network and

our communication network does not yet warrant comdusions

until further evidence is obtained. (E.O.)

904

THE ASH THEORY OF MARTIAN FEATURES.

R. Barker

J. Brit. Astran. Assoc., Vol. 65, 1955. p. 235--236.

On the basis of visual observations, objections to the volcanic

ash theory of Martian dark areas are raised. Marked parallelisms

exist on the Moon but lunar vokanlsm would seem very im-

probable. The mafia of Mars have distinctly shaped outlines

and the thin atmosphere on Mars would seem to contraindicate

patterns of ash laid down by trade winds. The wave of dark-

ness sweeping towards the equator as the polar cops melt con

be attributed only to vegetation. Weak points in the Martian

crust may hold vokanoes, but any ash deposits would soon be

covered by windblown dust from the desert. The volcanic theory

would seem to be untenable in the light of available evidence

for vegetntion's causing the dark areas of Mars. (E.O.)

9O5

BENEATH THE CLOUDS OF VENUS.

P. A. Mooce

J. Astronaut., 2:1, 1955. p. 7--8.

The known facts about Venus are summarized, and theories

concerning the nature of the surface are presented. The atmos-

phere apparently hides any surface markings although Lowell

believed he had detected straight hard lines on the surface

similar to Mars. Vague polar caps seem to be an atmospheric

1955

phenomenon. Since carbon dioxide is plentiful, the concept of

advanced life is very improbable. The surface may either be a

completely dry dust bowl or be covered completely with carbon

dloxide-impregnated water. A curious brightening of the dark

side may be doe to intense auroral displays in the upper atmos-

phere. (E.O.)

906

THE Cgll AS A STRUCTURAL UNIT.

G. A. Bartsefl

Am. Scientist, 43:1, 1955. p. 133-147.

It is now apparent that the plan of organization exhibited

in the living world, with the cell as a basic unit, does not differ

intrinsically from that exhibited by inorganic materials. The

difference is only in degree of complexity. The phenomena char-

acteristic of life are possible only when a tremendously complex

association of certain elements is present, but the materials

used are the same nonliving materials. There is a generally

continuous interchange of materials from the inorganic to the

organic and back, but the structure and behavior of any atom

is not changed when it is temporarily built into protoplasm. The

complexity of living materials is mainteined by utilization of

radiant energy and other phenomena which are beyond, and

different from, any known nonliving association of elements.

Nothing definite can be said about how, when, or where life

originated. Studies of molecular biology, which may elucidate

these processes, are discussed. (A.H.F.)

907

CHANGES ON MARS AS EVIDENCE OF WIND DEPOSITION AND

VOLCANISM.

D. S. McLaughlin

Astron. J., Vol. 60, 1955. p. 261--270.

A counter argument is presented for the formation and ap-

pearance of the Martian dark areas by volcanic ash deposits

rather than by vegetation. Evidence from moving clouds seems

to indicate extensive monsoon type winds on Mars. The vokanic

hypothesis was developed to explain the greatest temporary

changes observed historically. Shifting boundaries of maria

are interpreted as due to aeolian deposition of light-colarerl

desert dust or dark volcanic ash accompanied by variable volcanic

activity and changes of wind direction. The amounts of ash

required for any of the temporary markings are only a few cubic

kilometers comparable to the output of major terrestrial erup-

tions. The patterns of the maria, uspechdly the vertices of the

pointed bays, do not support a vegetation theory, since if these

points were sources of moisture or fertile dust the concept of

volcanoes at these points is strengthened. (E.O.}

9O8

DEVELOPMENT OF THE HYDROSPHERE AND ATMOSPHERE.

W. W. Rubey (Geological Survey, Wash., D. C.)

Geo/. Sac. Am., Spot. Paper, Vol. 62, 1955. p. 631--650.

Evidence is presented for the conclusion that the Earth's atmos-

phere, even very early in Earth history, must have contained at

least a small amount of free oxygen. This conclusion does not
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negate the current Oparin-Horowitz theory of the origin of life,

however, since there were then, as now, local environments in the

ocean and in mud pools where free oxygen was absent. The

first organisms may have come into existence in just such local

reducing environments. (M.P.G.)

909

THE IMPORTANCE OF TRACE ELEMENTS IN BIOLOGICAL ACTIVITY.

D. Baudisch

Am. Scientist, Vol. 31, 1955. p. 211--240.

The general outline of the anaerobic theory of the primitive

atmosphere is accepted, but the presence of easily available

oxygen from oxide sources is assumed. Oxygen being absent,

no ozone would be in the atmosphere, hence ultraviolet light could

penetrate further and have greater effects than we observe today.

This could supply the energy for the original photochemical

synthesis of biological materials. The starting point for the forma-

tion of protein substances might be 2H2CO -_- N:O -t- H_O -J-

..,HOCH _ NOH. (A.H.F.)

910

IS LIFE POSSIBLE ON OTHER PLANETS?

G. A. Tikhov

J. Brit. Astron. Assoc., 65:5, 1955. p. 193--204.

The author reviews the known characteristics of Mars and

Venus, and points out that terrestrial life forms are known to

survive under equally extreme environmental conditions. Russian

experiments concerning infrared emissivity of plants are reviewed,

and hypotheses concerning the paleabotany of the planets are

discussed. From the adaptability of micro-organisms, the author

concludes that llfe forms are present on Mars and may be present

on Saturn, Venus, Neptune, and Jupiter. The conclusion is also

drawn that life is a persistent phenomenon. (M.F.G.)

911

MERCURY--THE BARREN PLANET.

P. A. Moore

J. Astronaut., 2:4, 1955. p. 145--148.

The physical conditions on Mercury are reviewed. By indirect

polarimetric methods, an atmosphere has been detected by Dollfus

on the order of 1 mm of Hg. Temperatures range from 700°F

on the sunlit side to a low on the dark side which must be as

low as anywhere in the solar system. Surface features are illr

defined and no evidence of high mountains has been discovered.

Any form of life on Mercury seems to be out of the question due

to the extreme conditions, although the twilight zone may have a

less rigorous temperature range. (E.O.)

912

THE NATURE OF THE PHYSICAL WORLD.

A. S. Eddington

London, Dent & Sons, Ltd., 1955. 341 p.

The author assumes that the required conditions for life on

other worlds are similar to those on the Earth, and, if such

conditions appear that life will automatically follow. Of the

planets of the solar system, only Venus and Mars are eligible,

and Mars is discussed as the more likely. Seasonal changes sup-

port the Martian vegetation theory. Mars has every appearance

of being a planet long past its prime; and, in any case, it is

improbable that two such different planets as Mars and the

Earth would be in the zenith of biological development concur-

rently. (E.C.)

913

ON THE QUESTION OF EXTRATERRESTRIAL LIFE

(ZUR FRAGE AUSSERIRDISCHEN LEBENS).

Heinrich Faust

Weltraumfahrt (Germany), Voh 6-9, 1955--1958. p. 23-24. (In

German)

914

PYROSYNTHESIS OF ASPARTIC ACID AND ALANINE FROM CITRIC

ACID CYCLE INTERMEDIATES.

S. W. Fox, J. E. Johnson and M. Middlebrook

J. Am. Chem. Soc., Voh 77, 1955. p. 1048--1049.

A thermal origin of biochemistry is speculated upon from the

synthesis of aspartic acid and alanine from two ammonium

salts of acids in the citric acid cycle. Ammonium fumarate and

malate were heated for three hours at 200 ° F., and chrama-

tographed before and after hydrolysis. The amino acids were

more easily observed after hydrolysis. The conditions under

which these amino acids were formed can lead to the formation

of one or more additional amino acids and can result in a

proteinoid polymer from which these amino acids are recovered

following hydrolysis. (E.O.)
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915

SOME COMMENTS ON STRUGHOLD'S IDEAS ON MARTIAN VEGE-

TATION.

A. E. Slator

J. Brit. Interplanet. Sac., Vol. 13, Nov. 1954. p. 334-336.

Several objections are offered to the theory of vegetation on

Mars proposed by Strughoid. _ lack of oxygen in the Martian

atmosphere has been expla|ned by a storage mechanism within

the plant which cnnserves unuti_.zed oxygen. However, decay of

dead plants is an oxidation process and it must ha explained

how surplus oxygen stored in the growing plants con be trans-

ferred to the dying ones to kelp make them decoy. The seasonal

colcw change which occurs ol Mars comet be attributed to vegeta-

tion unless it can be shown that organisms containing green

chlorophyll must necessarily change color in this way. Also, the

spectrum of earth Kchaos in the imrllred whO:it apparently is

almost a straight line cannot he applied to slm/lar straight line

spectra of Mars unless spec;_ and equal absorption bands are

shown by beth earth and Martian spectra. (E.O.)

916

FURTHER NOTES ON MARTIAN FEATURES.

D. B. McLaugblin

Publ. Astron. Sac. Paci_c, 66:392. Oct. 1954. p. 221--229. 21 refs.

In this paper an account is given of numerous Martian features

in terms of weU-known tercestrial processes such as volcanism.

Morphology of the markings is the crucial evidence. Many facts

of orientation and form have been neglected; even _ color of

the maria and the seasonal changes, long attributed to vegeta-

tion, appear consistent with the hypotlN_s. (S.T.L)

917

INTERPRETATION OF SOME MARTIAN FEATURES.

D. B. McLaoghlln

Publ. Astron. Sac. Pacific, 66:391, Aug. 1954. p. 161_170. 11 rofs.

Numerous dark markings of the Martian surface can be

rationally explained in terms of natural mechanisms that are

familiar to the inhabitants of the Earth. Primarily the agencies

appear to be volcanism and aeolian transportation and sedimenta-

tion. This hypothesis accounts for most of the maria and some

of the canals. (S.T.L)

918

ANHYDROCOPOLYMERIZATION OF AMINO ACIDS UNDER THE

INFLUENCE OF HYPOTHETICALLY PRIMITIVE TERRESTRIAL CONDI-

TIONS.

S. W. Fox and M. Middlebrook

Federation Proc. Vol. 13, Mar. 1954. p. 2|1.

Extrapolation of concepts of molecular evolution in regard to

proteins may be accomplished by anhydrocopcflymerizatlen of

am;no acids under primitive earth conditions. Eqaimnlar combinc_

tions from DL forms of ospartic acid, leucine, valine, and phenyl-

olanine heated at 200 ° for _ to 3 hours yielded appreciable por-

tions of acetone_seluble tars and polymers which gave assayable

anna acids upon hydrolysis. Leacinn was found in greater

proportion than valine and seems to be related to the results of

experimental comparisons of leucine and vallne in enzymic

synthesis of nnilidos and to the known composition of protein.

(Author)

919

THE BIOCHEMISTRY OF THE TERRESTRIAL ATMOSPHERE.

G. E. Hutchinson (Yale U.)

In: G. P. Kuiper, ed. THE SOLAR SYSTEM. Univ. of Chicago Press,

1954. 751 p.

Chemical reactions occurring at low levels of the Earth's

atmosphere due either directly or indirectly to living matter at

the surface of the Earth are discussed, and the Possibility of like

phenomena occurring on Mars is considered. The infrared spectrum

of the green areas on Mars is similar to that of xerophytic lower

plants. Three major dit_cultles in proposing a flora of the general

complexity of lichens are discussed. The Possibility of nitrite_itcote

oxygen acceptor system in the organisms is considered. This

hypothesis is supported by considerations of the past history of

the planet, it is just possible that magnesium nitrate may be in-

volved in lowering the freezing point of the liquid contents of

the organisms. (M.P.G.)

920

COSMOCHEMICAL CONSIDERATIONS.

G. E. Hutchinson

In: Gerard P. Kuiper, nd. THE SOLAR SYSTEM, Vol. 2--The Earth As

a Planet; p. 422--427.

Univ. of Chicago Press, 1954.
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Objectionstotheoccurrenceofa lichenlikefloraonMarsare
discussed.(1)Watersourceappearsto beprecipitatedice;(2)
difficultyindevelopmentoflifeunprotectedbyalayerofoxygen
orwaterintheultraviolet radiation that reaches the planet. The

ultraviolet radiation would disrupt any nucleic acids present; (3)

difficulty in carrying on metabolism at the very low temperatures

present. It is possible that in an earlier stage water and oxygen

were more abundant, and the oxygen which did not leave the

planet became nitrified. It is speculated that an ultra-xerophytic

flora depends on the nitrate for its oxygen by night and that

magnesium nitrate is responsible for lowering the freezing point

of liquid contents of the organism. (E.C.)

921

EXPLORING MARS.

R. S. Richardson

N. Y., McGraw-Hill Book Co., Inc., 1954. 261 p.

Low forms of animal and plant life may exist on Mars. Scarcity

of oxygen would probably prevent the development of intelligent

llfe. Seasonal color changes indicate the presence of vegetation

on Mars. Because of environmental extremes lichens appear to

be the most likely type of vegetation. Postulation is made of the

possibility of an entirely new type of life on Mars. (E.C.)

922

FACT AND FANCY IN DISCUSSIONS ABOUT THE ORIGINS OF LIFE.

N. W. Pirie

Sci. Cult., Vol. 20, 1954. p. 261--265.

Available theories on the origin of life on Earth are outlined:

The theory of panspermia is briefly reviewed but rejected since

the theory conveniently leaves the origin of life to a distant

part of the universe. Controversy still arises over the com-

position of the primitive atmosphere. Ultraviolet light provided

energy for chemical synthesis. Certain reactions produce char-

acteristic metabolic products in a cyclic fashion which almost

satisfy the criteria for a living system. The protobiotic "soup"

developed some method of selection and evolution using available

energy sources. Although present day organisms have a uni-

formity of chemical composition, this is probably the result of the

most successful metabolic chain and not the only chain. Protein-

based biology appears to be the most effective since a great

variety of substances can be produced with relatively few bases.

(E.G.)

923

LIFE ON THE MOON?

P. Moore

Irish Astron. J., Voh 3, 1954--55. p. 133--137.

The possibility of plant life on the Moon is considered in rela-

tion to certain craters and some vague and unexplained markings.

The hostile environment for llfe on the Moon is discussed. The

crater Eratosthenes shows dark areas which "spread" with

the coming of day, and these areas Pickering believed to be

vegetation. Aristarchus shows dark bands which apparently have

become more prominent in the last century. Any plants which

existed on the Moon could only exist around fissures from which

needed gases or water vapor might issue, bat the likelihood of,,

this is very small. (E.O.)

924

MAN AND THE PLANETS.

R. S. Richardson (Palomar Obs., Calif.)

London, Muller, 1954. 188 p.

Chapters 6 and 7 discuss possible forms of vegetable and

perhaps animal life on Mars on the basis of Martian surface and

atmospheric observations. The interpretations that have been

ascribed to the canals by various observers are reviewed. In

Chapter 10, observations of Venus are interpreted as making life

unlikely, but not impossible, on that planet. (M.P.G.)

925

MARS, PLANET OF MYSTERY.

N. J. Bowman

J. Space Flight, 6:1, 1954. p. 1--7.

The physical characteristics of Mars are reviewed and the

theory of the development and adapting of life to Martian con-

ditions is discussed. The question of whether Mars has a massive

core or is composed of homogeneous material has a direct

bearing on the probability of life. Oblateness measurements do

not indicate such a core. Core formation is probably responsible

for the abundance of oxygen and water on Earth. Vegetation

may exist, but higher type plants are supposedly excluded be-

cause the spectrographic absorption bands are not the same as

those from chlorophyll found in vascular plant life on Earth.

Assuming that once conditions were favorable for the development

of life, and that Mars represents a degenerate state rather than

an undeveloped state, animal life of higher intelligence could

have evolved and adapted itself to the present vigorous condi-

tions. The increase in cosmic radiation from atmosphere loss may

either have aided mutation and adaption or promoted extinction.

The possibilities of life will increase if better measurements revise

the oxygen content upwards and give a positive answer to the

question of a Martian core. (E.O.)

926

MARTIAN JUVENATION: THE EFFECTS ON PLANETARY CONDI-

TIONS.

W. Proell

J. Space Flight, 6:5, 1954. p. 1--5.

A scheme is proposed to manufacture a habitable environment

on Mars by the deliverance of some 10 _ grams of water with a

thermonuclear energy source. Normal phetodissociation and

hydrogen loss would give Mars an oxygeniferous atmosphere of

about 30 mm pressure within 300 years of delivering the water

in the form of ice to the planet. Since kinetic energy of the ice

mass would have to be dissipated, the crashing of the ice mass

would result thermally in great geographic and climatic changes

on Mars. Mars is presumed to have a moderately varied life and

perhaps intelligent life. Juvenation would certainly have an ad-

verse effect by the shock and induced changes. Although the

scheme is now impractical it may someday be necessary and

practical. (E.O.)
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927 "

OUR MOON.

H. P. W'dkins

London, Muller, Ltd., 1954.

Certain lunar observers are of the opinion that dusky bands

seen on the moon are presumedbly individual clumps of vegeta-

tion and the plots where they grow. It would seem obvious that

no high form of rd_ can exi_ on the moon because of the virtual

vacuum and temperature variations. Since there has been a failure

to deted any certain eltFeds due to the impact of meteors, the

e._J_co is su99octed of at least a trace of atmosphere, and,

if this is so, llfe of some kind may have come into being and

may still exist clinging to cracks and IAts from which gas and

moisture ooze. (A.W.)

928

PHYSICS OF THE PLANET MARS.

G. deVoucouleurs

N.Y., Macn_llan Co., 1954. 365 p.

Martian atmosphere, climatology, polar caps and the problem

of water, surface and internal co_lltatioo are discussed. The

1954

nature of the dark area is still unknown. It is provisionally con-

c|uded that the balance of the new evidence afforded by recent

astrophysical research, while pointing to the extreme severity of

the conditions for _ on Mars, supports rather than disproves the

hypothesis of llfe on Mars. (M.P.G.}

929

VARIATION IN ATMOSPHERIC TRANSPARENCY OF MARS IN 1939.

E. P. Mortz

Pub/. Astron. Sac. Pac/fic, Vol. 66, 1954. p. 45--51.

Photographs of Mars token in 1939 are discussed in relation

to theories concerning the occasional clearing of the Martian

atmosphere to blue fight. Some correlation has been established

between color changes occurring in supposed vegetation, and a

greater influx of ultraviolet r_diotion at times of clearing. A

relationship between time of planetary opposition and clearing

has also been established. The possibility of the blue haze being

due to CO_ or H_O crystals or to scattering by dust or o fluorescent

effect, is discussed. Examination of the photographs leads to a

reciprocal relationship between atmospheric trcmsporency and

the presence of equatorial haze and limb light. (E.O.)
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93O

LIFE ON OTHER PLANETS.

Harlow Shopley

Atlantic Monthly, Vol. 192, Nov. 1953. p. 29--32.

The probability of extraterrestrial life is calculated by determin-

ing the probability of the existence of other planets having on-

vironments similar to earth. If one mr in a million has planets

and one planet in a million has started llfe in a suitable environ-

ment_ tt_.n _re ore pr_3gbly 10 _ fife bearing planets in the

metagolaxy. Within our solar system, the existence of Martian

llfe has not been definitely proved, the Moore could hardly sup-

port life and Venus is still an miigmo. P_ astcaaomy has

already demonstrated a large planet asomud 61 CyIFmus from

perturbation studies, and it is I/knly that many other pkmelory

systems will he found for adjacent star_ (E.O.)

931

IS MAN ALONE IN SPACE?

L. C. Eiseley

Sci. Am., 189:1, July 1953. p. 80-82.

The probability of man's or/sing on another planet in the uni-

verse is examined in the light of contemporary concepts on evolu-

tion. Although other planets may harbor llfe of Some kind, man

as an event is unique. (S.TJ..)

932

A PRODUCTION OF AMINO ACIDS UNDER PRIMITIVE EARTH

CONDITIONS.

S. L. Miller

Science, Vol. 117, May 15, 1953. p. 528-529.

In order to test the hypotlmsls that the organic compomtds

which serve as the basis of life were formed when the earth had

an atmosphere of methane, ammonia, water, and hydrogen_ on

apparatus was built to circulate these gases past an electric dis-

charge. The resulting mixture was tested for amino acids by

chromatography. Glycine, a-alanine, and _-alanine were obtained.

933

ASTROBIOLOGY

G. A. Tikhov

Moscow, 1953. 367 p. (In Russian)

135

Claims are made for the possibility of higher forms of llfe in

extraterrestrial space, especially on Mars. Spectroscopic iavestiga-

tlen appears to substantiate this _ossibility from the author's view-

point. An evolutionary chart of llfe forms in relation to tempera-

ture extremes is given. (E.W.)

934

COMPARATIVE ECOLOGICAL STUDY OF THE CHEMISTRY OF THE

PLANETARY ATMOSPHERE.

H. Strughold

J. Aviation Med., Vol. 24, 1953. p. _.

The chemistry of the planetary atmospheres is examined from

a biological point of view in order to make a differentiation be-

tween certain characteristic ecological types of atmospheres. The

atmosphere of Neptune, Uranus, Saturn, and Jupiter consists of

hydrogen, helium, methane, ammonia, and probably water. The

similarity of this composition to that of the protoatmosphe_ of

earth is striking. The Martian atmosphere is qualitatively similar

In eor|h_ it is on oxidized atmosphere with low potential oxidizing

power, and this may he sulTicient to permit the existence of

vegetation of lower order. Venus has no water or oxygen, and,

therefore, could not support any kind of life, although this point

is still a molter of astronomical dispute. Except for the Earth, all

planetary atmospheres are anoxic or bypoxlc. The larger planets

are primarily anoxic; Mars and Venus may be already secondarily

hypoxic or anoxlc. (M.G.}

935

EVOLUTION OF LIFE.

J. D. Beroal

Scl. Cult. (Calcutta), Vol. 19, 1953. p. 228--234.

A theory of organic evolution is presented from the primitive

Earth to the paint of oxygen production by photosynthesis. The

chemical substances in the atmosphere were exposed to ultraviolet

light after the condensation of water vapor. Regenerative reac-

tions probably occurred slowly, without catalysts, within a series of

reaction chains. The Source of reaction energy shifted from the

ultraviolet to the visual upon dehydrogenation of cyclic com-

pounds, a future aid to photosynthesis. The evolution of protein

polymers was slow until a process initiated by the size of the

molecule aided protein formation. Essential molecules associated

with life processes evolved and became contributors to life
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with the formation of the fatty membrane around the protacelh

The decisive division in life forms came with the ability of colored

catalysts such as chlorophyll to absorb long wave radiation, pro-

ducing oxygen from water and finally ozone, which closed the

door to the original photochemical synthesis of organic matter.

(E.O.)

936

THE EVOLUTION OF LIFE IN THE UNIVERSE.

A. E. Slater

J. Brit. Interplanet. Sac., Vol. 12, 1953. p. 114-118.

A report is given of a discussion of the evolution of life on

Earth and on other planets or planetary systems. The formation

of the primitive atmosphere and hydrosphere and the relation of

life to the hydrosphere is traced. Life on Earth probably began

by the adsorption of organic molecules on wet clay. Complex

compounds resulted which with the aid of catalysts were able

to reproduce themselves. However, the chemistry of life on

other planets may be completely incompatible with our own.

Life based on silicon atoms instead of carbon is not probable since

these atoms are stable at only relatively high temperatures. Water

apparently limits life to temperatures not greater than 50 ° C.

Radioactivity may be important in producing variety through

mutations. A planet within the mean temperature range of

0-33 ° C should be capable of producing life. (E.O.)

937

THE GREEN AND RED PLANET: A PHYSIOLOGICAL STUDY OF

THE POSSIBILITY OF LIFE ON MARS.

Hubertus Strughold and G. Payton

Albuquerque U., New Mexico Press, 1953. 107 p. 74 refs.

The possibility of the existence of life on Mars is investigated

in terms of biological criteria. Environmental factors essential to

life, as we conceive it (such as temperature, atmospheric pressure,

light, humidity, supply of oxygen, chemical constituents of the

soil, etc.) are analyzed in detail. From comparisons with anal-

ogous factors encountered on Earth, it is deduced that a lower

form of life on Mars in conceivable. There is evidence of the

existence of a primitive type of plants, similar to the lichens

growing on our desert rocks and in Arctic tundras, and there is

a chance that the "animal kingdom" is represented by such lower

forms as bacteria. But any higher form of animal or plant llfe

must be discounted. While the authors' attention is focused on

Mars, other planets are studied with regard to their comparative

fitness as a biological environment. This leads towards an

entirely new field of biological investigation which may be called

"planetary biology." (G.W.)

938

IS MAN ALONE IN SPACE?

L. C. Eiseley

Sci. Am., Vol. 189, 1953. p. 80-86.

A generally negative view on the possibility of extraterrestrial

life is presented. It would be possible with on infinite temporal

period and spacial extent to expect duplicates of man. However,

since cosmological theory holds that the universe began some four

to ten billion years ago, a temporal limitation is imposed. I¢'

would seem that evolutionary paths are largely the result of

isolated accident. Although life has been postulated to exist on

Mars, it is doubtful that any major life form could have evolved

upon it. (E.O.)

939

LIFE AND THE UNIVERSE.

Earl Nelson.

London, Staples Press, 1953. 223 p.

Chapter 1: Discussion of the universe, the solar system, the

possibility of life on Mars and Venus, the Martian canals, and

other solar systems. Chapter 2: The Sun and Other Stars, includes

a discussion of the possibility of life on other worlds. Chapter 4:

Discussion of the origin of living matter. (M.P.G.)

940

LIFE ON MARS (DAS LEBEN AUF DEM MARS).

H. Strughold

Weltraumfahrt, Voh 4, 1953. p. 24-26.

941

MARS

G. de Vaucouleurs

Sci. Am., 188:5, 1953. p. 65--73.

Observations of the main features of the Martian surface and

atmosphere are assembled. The review includes discussions of

the polar caps, deserts, atmosphere, clouds, climate, dark areas,

and canals. The plant-life hypothesis is considered to provide the

most likely explanation of the seasonal variation of the dark

areas. However, the characteristic reflection spectrum of chloro-

phyll is absent. This does not exclude the possibility that lower

forms of plant-life such as lichens, mosses, and algae may exist.

(M.P.G.)

942

ON CLIMATE AND LIFE.

H. Shapley (Harvard U.)

In: CLIMATIC CHANGE--EVIDENCE---CAUSES AND EFFECTS. p. 3--7.

Cambridge, Harvard U. Press, 1953.

Speculation is made on the number of planets on which life

may occur. Color variations of Mars do not necessarily mean that

vegetation is present. Comparison of the climates of Mars and

Earth is made. The Moon is lifeless. It is assured that terrestrial

type life is nonexistent on Venus, if, indeed, any life form.

943

THE ORGANISM AND ITS ORIGIN.

K. M. Madison

Evolution, Voh 7, 1953. p. 211-227.

A discussion involving the definitions of life and organism, the

environmental conditions necessary for llfe, energy processes

adaptation and evolution is presented. We recognize life by the

manifestations of the organic organism. The energy for the

organism could be derived from radioactivity, inorganic oxida-
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tlons or dehydrogenations, photolysls or organic oxidations, either

aerobic o_ anaerobict Radioactivity sources seem improbable for

physical reasons. The evolution of more complex molecules utilizing

these energy sources is theorized. The storage of energy by

adenosine phosphate and the ability to duplicate needed organic

molecules in a closed system formed the foundation required in the

evolution of all subsequent living forms. (E.O.)

944

PRESENTATION OF POLYASPARTIC ACIDS BY THERMAL AUTO-

CONDENSATION---PRODUCTS OF ASPARTIC ACID (DARSTELLUNG

VON POLYASPARAGINSAUREN AUS DEM THERMISCHEN AUTO..

KODENSATIONS---PRODUKT DER ASPARAGINSAURE).

J. Kovocs, h Konyves and A. Pusztol

Experientia, Vol. 2, 1953. p. 459--460. (In German)

Aspartic acid changes on being heated without solvents to a

nat completely uniform substance of anhydride character. This

appears to have a structure different from that assigned to it by

earlier investigators. Mild hydcalys_s produces a mixture of poly-

aspartic acids which has been freed by dialysis from constituents

of law molecular weight leaving a polypeptlde with the approxi-

mate molecular weight of 8200. It is presumed that this polyo

aspartic acid, differing from the known synthetic a.9olyaspartlc

acid, closely approximates a _-polyasl_rtlc acid. (Autl_r)

945

THE PROPERTIES AND THEORY OF GENESIS OF THE CARBONA-

CIEOUS COMPLEX WITHIN THE COLD BOKKEVELT METEORITE.

G. Manlier

Geochim. Cosmochim. ALto, Vol. 4, 1953. p. 1--10.

1953

The carbonaceous substances within the Cold Bokkevelk

meteorite show uniform distribution. Analyses indicate a rela-

tively high proportion of carbonaceous matter. The extracts

consist mainly of complex organic acids, including some or-

ganically bound chlorine, an element so far undetected in ter-

restrial bitumens. The fact that the extracts are optically neutral

indicates that the organic material may have be_n condensed

from the atmosphere of the parent body through nonblological

processes of polymerization or other means. A low decomposition

temperature of the finely divided carbonaceous substml_ts indi-

cates that the meteor_4e may have condensed under low hnnpora-

turn conditions. (E.O.)

946

SPECULATION ON THE COSMIC FUNCTION OF LIFE.

A. A. Williamson

J. Wash. Acad. Sci., Baltimore, Md., 43:10, 1953. p. 305-311.

This is an outline of a schematic concept of the origin and

evolution of life. The author proposes what he calls "the master

biological phenomenon of this planet," namely, "the pyramid of

life", which exhlbils Ihe fallaw;ng characteristics: (1) the klw of

territorial dominion; (2) the law that lower levels must precede

higher; (3) the diminution of number, level by level; (4) the neces-

sity for each level to have world wide dominion; (S) and the

increased individual territorial dominion in inverse proportion to

dlm_nut_on of number. From these, the author argues for l_e

probability of extreterrestriol llfe. (M.G.)
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947

OPARIN'S HYPOTHESIS AND THE EVOLUTION OF NUCLEO-

PROTEINS.

U. N. Lonham

Am. Naturalist, 16:829, July 1952. p. 213-218.

Oparin's theory of biopoesis and biogenesis from compounds

such as iron carbide, metallic nitrides and water on primitive

earth is reviewed as a basis for further hypothesis. Relatively

Iarg_ ceIWike systems (coocerv_tes) were the first self-producing

structures; growth and divlsion of whole systems represented

biological growth and reproduction. Nucksoprotein centers, (self-

duplicating or proteo-synthet_ or both), are cleaved secondary

structures and their reproduction is only ancillary to basic bio-

logical growth. This implies that animal viruses and bacterio-

phages are not representative of the most primitive organisms,

but are either parasitic micro-organisms, which have lost most

apparatus of cells, or bath. (E.O.)

948

OUR NEIGHBOR MARS.

1". R. Cave

Sky & Telescope, Vol. 11, Aug. 1952. p. 252--254.

A general description of Mars is presented for the amateur

astronomer. The detection of the Martian "canals" is reviewed

historically including Lowell's theory of intelligent construction. The

surface features and the possible relation of the maria to areas

of vegetation are described. Meteorology of Mars is covered

briefly. (E.O.)

949

APROPOS OF THE PAPER BY O. V. TROITSI(AYA, "ON THE POS-

SIBLE EXISTENCE OF PLANT UFE ON MARS".

G. A. Tikhov, N. I. Kuchorov, S. V. Tikhomlrav, nt al.

Astron. Zh., Vol. 29, 1952. p. 738-744.

(Translated by G. Belkov for the Canada National Research

Council. TT--429. 1954. 11 p.)

O. V. Troitskaya's stand--that there con be no life on Mars--

is refuted. Her reasons are: (1) the absence of water bodies and

the very small quantity of water vapor in the atmosphere; (2) the

absence or very small quantity of oxygen in the atmosphere; (3)

139

the low temperature of the planet; (4) a rarified atmosphere

which muses severe cooling of the planet and exposes the planet

to detrimental effect of ultraviolet rays of the sun. The authors

compare her statements to known life conditions at the Pamir

Biological Station which show: (1) Plants can survive drought

periods with precipitation as low as 200 mm per year, developing

little water in the tissues. (2) Oxygen may be stored by plants in

roots or intercellular spaces for respiration. (3) The lowest tem-

perature on Mars is about --7O°C which corresponds to lowest

t.emper_re _ L:arth whe_re ?OG plo,,_ sp_..;,_ I_ve been recorded.

Extremes of day-night temperature contribute to thermal ha_

ing; some Earth plants bloom in snow and ice, sleeping at night.

The Martian year is about twice as long as that on Earth, allowing

vegetation time to seed and prepare for a severe winter. (4) The

violet layer of the Martian atmosphere absorbs ultraviolet rays

even more than the Earth's ozone, but plants would exist on

Earth without the ozone layer in our atmosphere. (M.F.G.)

950

ABOUT THE POSSIBILITIES OF PLANT LIFE ON MARS.

O. V. Troltskaya

Astron. Zh., 29:1, 1952. 13 p. 12 refs.

Trans. by J. L. Zygielbaum, Feb. 16, 1960.

(JPL--TRANS--8)

A. I. Oparin's theory on the origin of life is reviewed in light

of knowledge about the physical conditions on Mars. The type of

plant life that might exist on Mars is discussed. (S.T.L.)

951

ASllLAGOLOSSA OR FIRST STEPS IN CELESTIAL SYNTAX.

•. Hogan
J. Brit. Interp/anet. Sac., Vol. !1, 1952. p. 258-274.

The possibility of initiating long-distance communication with

intelligent beings within or without the solar system provided

such beings exist and have means of recognizing signals trans-

miffed in come region of the complete wave spectrum, is investf-

gated. A common framework for reciprocal understanding will he

by the number concept and the knowledge of celestial occurrences.

If extraterrestrial neighbors have advanced to our level of astro-

nomical science, it will be possible to enlarge the radio lexicon

successively by symbols for mass, temperature and distance,

identilicatlon of elements by their spectra, and from there the
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composition of the crust of the respective planets. The most

formidable problem, antecedent to any exchange of biological

information, will be how to introduce the Ego-concept. The paper

concludes with a conceivable solution and its implications. (E.O.)

952

ENERGY FIXATION AND INTELLIGENT LIFE.

S. S. Kind

J. Brit. Interplanet. Soc., Vol. 11, 1952. p. 168--172.

A general survey is made of the basic principles of life as

found on the Earth's surface and to consider how far these prin-

ciples may be applied to other unspecified planetary surfaces. Any

extraterrestrial life similar to life as we know it must live by

energy utilization, self reproduce, have its constitu_:nt units small,

and have its nature ingrained into it in a relatively stable fashion

(e.g., genes). Intelligent life on other planets must be a motile

member of an energy dissipating group. The supply of fixed

energy must not be limiting, hence requiring a synthesizing popu-

lation comparable with the vegetation of Earth. (E.O.)

953

THE EXPLORATION.

F. L. Whipple and W. von Braun

Collier's 1952. p. 38--40, 42, 44-46, 48.

The exploration of the Moon's surface is discussed, including the

investigation of a possible atmosphere and methods of examining

its crust and core to determine its origin. (Author)

954

IS THERE LIFE ON THE PLANET MARS? (/,HAY VIDA EN EL

PLANETA MARTE?)

R. Compte-Porta

Urania, Voh 37, 1952. p. 56-59.

955

LIFE AND ITS EVOLUTION FROM AN ASTRONOMICAL VIEWPOINT.

E. J. Opik

Irish Astron. J., Vol. 2, 1952. p. 9--20.

The nature of life is considered in its physical and philosophical

sense and the method of evolution by mutation is discussed.

Natural selection would seem to play a secondary role in the

evolution of species but might play an important role in favoring

one of several possible patterns of evolution. Statistical probabili-

ties are given for mutations within species. The time required to

produce new genera or families is of the same order of magnitude

as required for new species. Approximately 200-300 million years

is necessary for the full development of organic life. From con-

siderations of the time scale involved in the degeneration of the

sun, life on earth would not be again possible in the event of a

preliminary extinction by a solar catastrophe. (E.O.)

956

ON THE EARLY CHEMICAL HISTORY OF THE EARTH AND THE

ORIGIN OF LIFE.

H. C. Urey

Proc. Nat. Acad. Sci., 38:4, 1952. p. 351--363. 18 refs.

Theories on the origin of life are discussed in relation to the

early chemical composition of the Earth. Support for Opar_n's

theory of spontaneous generation of life from organic compounds

formed in the reducing atmosphere of the primitive Earth is

presented. During this period, organic compounds as complex as

porphyrins occurred, and photosynthesis evolved. The time and

conditions of the period of transition to an oxidizing atmosphere

are discussed with numerous references and some suggestions for

experimental investigations. (M.P.G.)

957

ON THE POSSIBLE NATURE OF EXTRATERRESTRIAL LIFE.

J. England

J. Space Flight, 4:2, 1952. p. 1--3.

The problem of the nature of extraterrestrial life is approached

by analytical reasoning based on existing knowledge of the

properties of the elements and also by analogy with known life

forms. It is doubtful that life based an silicon chemistry would be

sumciently complex and of sufficiently diversified properties. Life,

which could respire with gases other than oxygen, such as am-

monia, would certainly not be in a high position on the evolu-

tionary scale. Of course, metabolic systems are possible where

the body-building and energy-producing functions are derived

from foodstuffs without the necessity of atmospheric respiration.

Another possibility ties in the direct use of energy, as in photo-

synthesis, as a basis for life. Knowledge of present and previous

llfe forms on earth may be used as a basis of speculation for

similar or related forms on other planets. A telepathic sense

would probably be highly developed in advanced life forms.

(E.O.)

958

OUR NEIGHBOUR WORLDS.

V. A. Firsoff

London, Hutchinson's Scientific and Techn. Publications, 1952.

336 p.

From an introduction of astronomy and cosmogony, the author

considers rockets and propulsion as means of exploring the solar

system. There is a discussion about space travel, its hazards and

other characteristics. The major portion of the work is a discus-

sion of the planets and their natural satellites, primarily a re-

capitulation of the known. (G.W.)

959

THE PLANETS--THEIR ORIGIN ANO DEVELOPMENT.

H. C. Urey

New Haven, Conn., Yale U. Press, 1952. 237 p.

Postulation of possible life on Venus in its early history is

made based on the theory that Venus in the beginning had an

atmosphere similar to that of the newly formed Earth. Early en-

vironmental condition on Venus, Mars, and Earth are discussed

with relation to the origin and evolution of life. Lichen-like life

is the best explanation for seasonal color changes on Mars.

Contents:

Chap. I: The origin of the solar system; Chap. 2: The moon;

Chap. 3: The terrestrial planets; Chap. 4: Chemical processes
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dur'_ng the _ormation of the planets; Chap. 5: The heat balance

of the Earth; Chap. 6: The abundances of the elements and the

chemical composition of the solar system; Chap. 7: Summary and

conclusions.

960

WHAT DO WE KNOW ABOUT THE MOON?

P. A. Moore

J. Brit. Inturp/anet. Soc., Vol. I!, 1952. p. 19--40.

The moon, as our nearest ne_ghbur in space, will necessarily ha

the tim goal in inl_rp_n_tar i t_ve|, b_t _.'a prove an _'mhos-

pitoble world. Water is certainly absent, and the temperature

range unpleasantly great. A very tenuous atmosphere may, how-

ever, persist. Some evidence of it is seen from time to time in the

mists that cover the floors and walls of craters, and meteor trails

have been strongly suspected. Higher forms of life are almost

definitely oat of the question, bat the curious radial bands in a

dozen or more craters may perhaps he due to a very low form

of vegetation; and there are several cases of probable alterations

in the surface features over the past hundred and fifty years. The

popular belief that the moon is a dead changeless world may

have to he modified in view of recent inves_jations. (Author)
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961

UFE ON MARS IN VIEW Of PHYSIOLOGICAL PIUNCIPLES.

Huhertes Strughold

Cado Tesh. Data Digest, Val. 16, Nov. 1951. p. 15--19.

A study of the possibility of llfe on other planets under aspects

of physical ecology, such as the _s af remitlng factors awl

adaptive processes, is discussed. Comparing the scale of bio-

temperatures with the tomperattmm found on the surfaces cmd

within the atmospheres of the planets, it was found that only

Mars and poss/bly Venus are loft as ecological _ s/ace their

range of temperatures port/aNy covers the "lilermo band of active

llfe." The ecological proponies d th* Martian atmosphere are

discussed b relation to mi11_maaaIm_resmmm_oa4F02 _ ftqrlife.

Emphasis is given to the im1?ortmlce of corlain aclalstatioms of

the microscopic structure of plaint _seue, slick as in'm4rceUulor olr

spaces, which by providing on internal atmosphere would facili-

tate plant life on Mars. (Author)

962

GEOLOGICAL INTERPRETATIONS Of THE MARKINGS OF MARS.

C. W. Tombaugh

Astron. J., Vol. 55, Dec. 1949-Feb. 1951. p. 184.

The _ of the various mmkie_ls on Mars by

processes, asteroid impact, and association with hardy seasonal

vegetation is discussed. Low temperatures would greatly retard

oxidation of surface minerals. Th4 deserts may cons;st of relatively

unaltered rhyolitic igneous rock due to a lack of watsq erosion and

minimal sand erosion. Tile round oases are sites of impact craters

mused by collisions of small asteroids, tmlbd by vegetation

to lichens which find a favorable environment ia the pulverized

igneous rock and shelter offecod by the crater. Previous clvillza-

tlons capoblo of building the canals are ruled out by consklecatlon

of available natural resources. The canals may be fracture zones

caused by asteroid impact which give haven to V_letotlan Cal_ble

of absorbing slight atmospheric moisture. (F..O.)

963

THE AiR Of OTHER WORLDS.

V. A. Firsoff

J. Brit. Interplanet. Sac., Vol. 10, 1951. p. 197--210.

The known planetary and moon atmospheres are discussed,

as well as the possibility of atmosplharlc detection wound solar

system bodies. The methods of detection of atmmspherlm are

reviewed. Evidence for the Moon points to a tenuous layer of gas

corresponding to V'_-I mm of Hg. Greeoish partitas of dmngeablo

outUne have been attributed to the spread and decay edFvegeta-

tion in the brief c/de of the lunar day. Ukewlse, Mercury prob-

ably has a tenuous mm_l,here. Mionto ice ary_is are probably

present in the uppor Martias atmosphaco. The g_on arons Of Mats

are most satisfactorily explained as vegetation. The scarcity of

oxygen constitutos no bar to the existence of animals, as ckemicai

reactions whereby oxygen can be obtained from carbon dioxide

present no b_loglcal difficulty. (E.O.)

964

ON THE BIOLOGICAL BASIS Of ADAPTIEDNE_.

E. Casperi

• _ c _:,,..6:_ "_a._ IQql _ aa 1.--dlq!_...- _ ........ , .... • ..... r .....

One of the outstanding features of organisms is the way in

which they are adapted in their mctures and in ttlelr behavior to

environmental conditions in which they llve. Tlw origin of this

adapted_ss has cons_uteda probim of primaryimportancefor
the theory of evolution. Various experiments as described sin,re

as models for the origin of some evolutinnary sltwtlem. Tke

d_casekm show that the _ theory of evolat_m by ml

solectioll is able to explain rather complice4ed cam of _.

The statistical genetic boss of the origin of species is at present

well understood, but a problem " :remains the mmlynis of the bio-

chemical and developmental action of mines leading to adetdmb,

of organisms to new environments and new functions. Investlga-

tlon of actual cases will lead to a closer integratkm of the

d_ disciplines and techniques of biology, (A.H.F.)

965

THE EXPLORATION OF SPACE.

JL C. Clarke

N.Y., Harper & Bro., 1951. 199 p.

Although this volume is concerned primarily with manned space

travel to other planets of the solar system and to planets of other

stars in our galaxy, the posra'birdy of finding life already axislllng

at each of these destinations is evaluated. (M.P.G.)

CONTENTS:

Chap. 1: The Shaping of the Dream; Chap. 2: Tim Earth and
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Its Neighbors; Chap. 3: The Rocket; Chap. 4: Escaping from Earth;

Chap. 5: The Road to the Planets; Chap. 6: The Spaceship; Chap.

7: The Journey to the Moon; Chap. 8: Navigation and Communi-

cation in Space; Chap. 9: Life in the Spaceship; Chap. 10: The

Moon; Chap. 11: The Lunar Base; Chap. 12: The Inner Planets;

Chap. 13: The Outer Planets; Chap. 14: Exploring the Planets;

Chap. 15: Stations in Space; Chap. 16: Other Suns Than Ours;

Chap. 17: To the Stars; Chap. 18: Concerning Means and Ends.

966

GENERAL ASTRONOMY.

H. S. Jones

London, Edward Arnold & Co., 1951. 445 p.

A comparison is made of the planets Mars and Earth with rela-

tion to environment, topography, and rotation. Seasonal changes

on Mars are attributed to changes in vegetation coloring. Vege-

tation may resemble mosses and lichens of the Arctic area of the

Earth. Absence of oxygen makes the existence of animal life

improbable. (E.C.)

Contents:

Chap. 1: The celestial sphere; Chap. 2: The earth; Chap. 3: The

earth in relation to the sun; Chap. 4: Astronomical instruments;

Chap. 5: Astronomical observations; Chap. 6: The moon; Chap.

7: The sun; Chap. 8: Eclipses and occultations; Chap. 9: The

planetary motions; Chap. 10: The planets; Chap. 11: Comets

and meteors; Chap. 12: The stars; Chap. 13: Double and variable

stars; Chap. 14: The galactic system; Chap. 15: Extra-galactic

systems; Chap. 16: Stellar constitution and evolution.

967

ON THE NATURE OF PLUTO AND TRITON (SUR LA NATURE DE

PLUTON ET DE TRITON).

M. A. Dauvillier

Compt. Rend., Acad. Sci._ Paris, Vol. 233, 1951. p. 901--903.

(In French)

The author suggests that Pluto and Triton were in all probability

terrestrial planets: large planets with a mass on the order of

Earth that was reduced by evaporation, and that they are very

similar to the moon and, therefore, not likely to support life

because of an absence of the proper atmosphere. (A.W.)

968

THE PHYSICAL BASIS OF LIFE.

J. D. Bernal

London, Routledge and Kegan Paul, 1951. 80 p.

The author establishes, in an orderly fashion, the concept of

chemical evolution and its continuum with biological evolution.

Considerable attention is given the physical environment in which

molecules of biological importance can arise. (E.O.)

969

PHYSIOLOGICAL CONSIDERATIONS ON THE POSSIBILITY OF LIFE

UNDER EXTRATERRESTRIAL CONDITIONS.

H. Strughold

In: J. P. Marbarger, ed. SPACE MEDICINE, p. 31--48. 12 refs.

Urbana, Ill., Univ. of IlL Press, 1951. 83 p.

Life as we know it can exist only under specified environmental

conditions. Two of these factors, temperature and oxygen, are

discussed in terms of terrestrial life and the possibility of life on

Mars and Venus. (S.T.L.)

970

THE PROBLEM OF THE ORIGIN OF LIFE.

A. I. Oparin

Mod. Quart., Vol. 6, 1951. p. 135--146.

The qualities inherent in life are described and a theoretical

sequence of the formation and evolution of life on the primitive

Earth is given. What is specific for living matter is the organiza-

tion of metabolic reactions in time in a certain way and their

integration into a single system, which leads to a dynamic

stability. Coacervate droplets probably formed in the primal

hydrosphere and only those survived in which synthesis exceeded

degradation. Qualitative changes within the droplets acquired

direction by "natural selection." Coordinated repetitive synthesis

became the basis for self-propagation, and only those organisms

which possessed the dynamic stability could survive and develop

further in the primal ocean. (E.O.)

971

REDUCTION OF CARBON DIOXIDE IN AQUEOUS SOLUTIONS BY

IONIZING RADIATION.

W. M. Garrison, D. C. Morrison, J. G. Hamilton, A. A. Benson and

M. Calvin

Sclence_ Voh 114, 1951. p. 416--418.

Experiments supporting the current conception that life origi-

nated in an organic milieu are described. The results indicate that

conditions can be found in which high energy radiations could

induce the reduction with water of carbon dioxide, leading to the

ultimate creation of polyatomic molecules of carbon, oxygen,

hydrogen, and nitrogen. (A.H.F.)

972

TIME'S ARROW AND EVOLUTION.

H. F. Blum

Princeton U. Press, 1951. 219 p.

The author uses "time's arrow", the second law of thermody-

namics, as a key concept to show how the nature and evolution

of the nonliving world place limits upon the nature and evolution

of life. He seeks to show that, from the beginning of the universe,

physical and chemical laws have inexorably channeled the course

of evolution so that possibilities were already limited when life

first emerged. (A.H.F.)

973

A TRANSITIONAL HYPOTHESIS CONCERNING LIFE ON INTER-

STELLAR BODIES.

G. L. Chaikin

Popular Astronomy, 59:1, Jan. 1951. p. 50--51.

The relationship of llfe zones within the solar system to a

slowly cooling sun is discussed. Life as we know it depends upon
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temperature,oxygen,water,andthe_ or similar

process for storing energy. It is assumed that Mars represents a

planet which once held llfe or still does but is in a stage of

worsening habitable environment. Vemus on the other hand would

seem to be a planet primed for the a_ of life once the

1951

solar temperature has decreased sufRclently. Earth represents

ietormedinte stage. _F this view is maintained, llfe may he said

to be a transitional phenomenon that tends to flourish most easily

under conditions of least stress on habitable bodies. (E.O.)
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974

THE POSSIBILITY OF POTENTIAIJ.Y PATHOGENIC ORGANISMS

OCCURRING ON ANOTHER PLANET.

E. L Nye

J. Brit. Interplonet. Soc., Vol. 9, March 1950. p. 62--63.

The amount and vari_/ of bacteria and members of slightly

higher orders, who present a serious threat to man's health on

Earth may very well be complimented by s_nm'iar life forms that

a,-,e enco_mL_d o. other planets. Bactoria on tlbe Moon might be

spore forming and highly adaptoble to changes in temperature.

On Mars the bacteria might be ingred to extremes of cold bet

not to heat, and the thernml death point may well be bebw

human body tmporatore. Anaemblc bacteria are _ on

Venus but in this case human body temlserotore might be too low

for active reproduction. Precaetloas against exposure are absu-

letely necessary and remote testing for dangerous forms of
L ..*-- _:tt k,._. _ _ A,,v,d,._,_. (E_O.I

975

DUST AND THE PLANETS: MARS.

E. J. OiAk

Irish Astron. J., Vol. 1, June 1950. p. 44-47.

The composition of the Martian atmosphere, the physical ap-

pearance of the surface and the nature of the dark areas on the

surface are the major problems associated with Mars. The polar

cops are most likely snow or hoarfrost, and since COs has

da_ty been detected and a blobsimlly sn_abb

range occurs, the prerequlsit_ for life certainly exist on Mars.

There are appammly an mountain ranges on Mars and wind-

blown dust would have provided a featureless pattern if vegeta-

ton did not exist. It is likely that the dark areas are somewhat

lower and therefore warmer and are also areas of liquid water

drainage where vegetation con survive. (E.O.)

976

THE PLANET MARS.

G. de Voucoulours

London, Faher & Faber, Ltd., 1950. p. 88. {Transl. of LE PROB/_ME

MAR'EN_.

An objective view is presented of the problem posed by Mars,

the only planet whose phenomena cannot easily be interpreted by

the sole use of the physical and chemical laws applied to in-

organic matter. Theories advanced to account for the problems

that have not yet been solved are presented impartially. (E.O.)

CONTENTS:

Chap. 1: Generalities; Chap. 2: The Polar Caps; Chap. 3: The

Bright Regions of Mars; Chap. 4: The Atmnsphere; Chap. $:

Climates; Chap. 6: The Dark Regions on Mare; Chap. 7: The

Canals; Chap. 8: Life nn Mars?

977

THE PRESERVATION OF LIVE SPORES IN ABSOLUTE ZERO.

P. Becquerel

Compt. Rend. Acad. Sci., Paris, Vol. 231, Dec. 1950. p. 1392--1394.

The author kept the spores of certain bacilli alive at tempera-

toran approaching absolute zero. If these spores can be protected

against radiation, their reproductive power seems umlimited; there

are then possibilities for the conservation and dissemination of

life throughout the naiversn. (E.O.)
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978

THE PLANET MERCURY.

S. M. Mother

J. Brit. Interplanet. Sac., Vol. 8, May 1949. p. 119--120.

A review is made of the known conditions on Mercury, which

apparently provide an inimical environment for any sort of life.

The temperature of the subsolar point is about 7700 F. and the

temperature of the dark side approaches absolute zero since the

period of rotation is equal to the orbital period. No otmosphe_re

has definitely be_n observed and theoretical studies of Mersury's

escape velocity would seem to preclude any but the most tenuous

atmosphere. However, some obscuratlons of surface features

have been observed which may be dust clouds hanging in a thin

atmosphere. It has been theorized that Mercury is a lost moon of

Venus since physically it greatly resembles our moon. (E.O.)

979

iMt: Mi_iT_PK1 ur UA|t_pEI_I.

Malcolm Dole (Dept. of Chem., Northwestern U.)

Science, Vol. 109, .Jan. 28, 1949. p. 77--81.

Isotopic evidence is presented indicating either that the oxygen

in the Earth's atmosphere is not of photosynthetic origin, or thai

the photosynthetic oxygen must have changed its composition by

isotopic exchange. References are made to: (1) D. ter Haar's

modified theory of the origin of the solar system, which relates the

density of planets, their proximity to the Son, and the atomic

weight of the elements of which they are composed; (2) Oparin's

theory of the origin of life in a reducing atmosphere; and (3)

Tammann's thermal dissociation of water theory of the origin of

atmospheric oxygen. All of the oxygen-producing processes,

whether photochemical or ionic, that are believed to exist or are

thought capable of existing in the stratosphere or ionosphere

are tabulated and critically examined. The abundance and

transport of oxygen.18 in the atmosphere warrants further exami-

nation to determine the possibility of isotopic exchange. (M.P.G.)

980

POSSIBILITY OF PHOTOSYNTHESIS ON MARS.

James Franck

In: Gerard P. Kuiper, ed. THE ATMOSPHERES OF THE EARTH AND

PLANETS. p. 355-356.

U. of Chicago Press, 1949.

Paper presented at 15th Syrup. of Yerkes Obs., Sept. 1947

Photosynthesis is considered unlikely to occur on Mars. This con-

clusion is supported by the absence of chlorophyll bands in the

Martian spectrum. Photosynthesis is not impossible, however, since

bacteria and photosynthesizing plants that are nut green exist

on earth. Phatoreduction is suggested as an alternate metabolic

energy route, especially if the Mars atmosphere contains little or

no oxygen. If plants exist on Mars, they are probably more simi-

lar to lichens than mosses, since the mosses depend on taking

nitrogen from the soil, and this cannot occur in the absence of

water. It is concluded that the existence of plant life on Mars

does not constitute o unique explanation of the green color since

many other nonbloluglcal explanations exist. (M.P.G.}

981

SURVEY OF PLANETARY ATMOSPHERES.

James Franck

in: Gerard P. Kuiper, ed. THE ATMOSPHERES OF THE EARTH AND
nt AL|L_re "J_,e ")CA

Univ. of Chicago Press, 1949.

(Papers presented at 1Sth Syrup. of Yerkes Obs., Sept. 1947.)

The reflection curves of lichens and certain dry mosses are con-

slstent with the results obtained for the reflective properties of the

green areas of Mars. It is premature to conclude that the green

areas are covered with lichens and mosses, however, because

different forms of life may well have developed under the very

different conditions existing on Mars. (M.P.G.}

982

A METEOROLOGICAL APPROACH TO THE QUESTION OF WATER

VAPOR ON MARS AND THE MASS OF THE MARTIAN ATMOSPHERE.

S. L. Hess (Lowell Observatory, Flagstaff, Ariz.)

Publ. Astran. Sac. Pacific, 60:356, Oct. 1948. p. 290-302.

It has been suggested that the Martian Polar caps are frozen

COL instead of frozen water vapor. The CO.., hypothesis requires

a summer polar temperature of about --100 ° C, while the ice

hypothesis would require that temperature to he 0 ° C. In 1926

the temperature was determined to be -- 7 ° C at the south cap, a

temperature far from the sublimation point of CO._.. Thus water

vapor may be present on Mars. The spectroscopic picture is some-

what confused, since both positive and negative results have been

reported. Water vapor on Mars must undergo a seasonal varia-

tion. A total water vapor content of 0.4 mm, or less, in the
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Martian atmosphere will sumce to explain the sunrise llmb clouds

as aqueous condensation products due to radiation cooling. On

the basis of reasonable meteorological calculations, the amount of

water vapor on Mars is at or below the limits of spectroscopic

measurement. (A.H.F.)

983

INTERPLANETARY MAN.

O. Stapleton

J. Brit. Interplanet. Sac., Vol. 7, 1948. p. 213-233.

A discussion is given of man's future when travel outside of

earth is accomplished. The possibility of life in the solar system

is considered, and the sociological, philosophical and moral im-

plications of meeting with extraterrestrial civilizations. Any

extraterrestrial life which was not based on carbon would have

a very restricted scope of biological evolution since carbon com-

pounds offer a unique diversity. If life is not encountered else-

where, man will still face problems of adaptation to local

environments. The philosophy, ethics, spiritual values, and inter-

relationships of cosmic man are discussed at length. (E.O.)

984

THE NATURE AND DEVELOPMENT OF LIFE AND OF OUR IDEAS

ABOUT IT.

N. W. Pirie

Mad. Quart., Vol. 3, 1948. p. 82--93.

A general discussion of historical and present considerations

of life is made as well as an attempt to partially trace the forma-

tion of life on the primitive Earth. The nature of life may be

traced by its manifestations in a metastable environment. A

distinction is not always made between the what and how of

life historically. Biochemical theories of the formation of life are

still very speculative, but present-day biochemistry has relevance

more toward the interrelationships of organisms rather than the

origin and essential nature of life. (E.O.)

985

THE CLIMATE OF MARS.

J. R. Randolph

ARS J., Vol. 70, June 1947. p. 16--19.

From theoretical computations of blackbody radiation from

Mars, the average temperature at the equator is -- 30 ° F and the

average for the planet is --55 ° F. The effect of this range of

temperatures on possible vegetation is discussed. The growth of

Martian vegetation may be dependent not only on melting polar

caps for water, but also for the water vapor in the atmosphere

to trap enough heat for a minimal surface temperature suitable

for growth. Earth plants are known which can survive minimal

temperatures and sunlight. It is assumed that Martian plants

would be similarly adaptable. The straightness of the canals is

an indication of artificiality, but it is much more probable that

water is obtained for Martian vegetation by less elaborate,

natural means. (E.O.)

986

SOME PHYSICO-CHEMICAL ASPECTS OF LIFE AND EVOLUTION IN

RELATION TO THE LIVING STATE.

J. L. Kavanau

Am. Naturalist, 81:798, May 1947. 161--183.

The conditions required for the attainment of the living state

are postulated. Organization of molecules may have occurred

in membrane-type bounded systems as a result of factors intro-

duced by oscillating temperatures caused by the Earth's rotation.

Carbon-nitrogen molecule complexes evolved in response to en-

vironmental conditions. The role of specific protein-type con-

stituents in living forms is probably associated with the origin

of their characteristic functions rather than with the basic factors

leading to the origin of the primordial systems that have evolved

to the living state. Life may continually rise de nova. The be-

havior of material aggregates and the influence of radiant or

kinetic energy should be investigated, it is reasonable to expect

like phenomena to take place upon other planets where similar

conditions arise. (E.O.)

987

CONDITIONS ON THE SURFACE OF MARS.

M. W. Wholey

J. Brit. Interplanet. Sac., 7:1, 1947. p. 2--20.

The historical accumulation of knowledge of Mars and present

knowledge and theories are discussed. The green belts of Mars

are presumed to be the remnants of a once abundant cloak of

vegetation. As oxygen and water vapor were dissipated from the

atmosphere the low sea beds only were capable of supporting

vegetation. Mars may still be in a stage of planetary decay, and

any vegetation is most probably of a degenerate character. The

growth of Martian plants may be so finely balanced that the

variation of a small amount of water vapor in the atmosphere

is suf_cient to retard or stimulate it. It is suggested that any

llfe forms on Mars, plant or animal, will have made physiological

adaptations. Low temperatures indicate low metabolic rates. It

is conjectured that any intelligent life on Mars would have sought

a more suitable environment within the Martian crust and would

not be especially fitted for or curious about extra-Mars affairs.

(E.O.)

988

THE FUNCTIONS OF IRON IN THE EVOLUTION OF LIFE.

W. D. Francis

Trans. Roy. Sac. Can., Voh 41, 1947. p. 19-28.

The hypothesis is given that life may have originated or may

originate with metallic iron or some of its compounds such as

ferrous hydroxide. The importance of iron as a basis of respira-

tion in certain bacteria and as a catalyst in other modes of respira-

tion is described. Iron displays a remarkable affinity for the ele-

ments of protein. Protein itself has been produced from inorgan|c

nutrient solution surrounding an iron wire. It appears that the

protein produced is similar to chromatin, a nucleoprotein. Prlmi*

tive life may have developed in conjunction with particles of rust,

since some mesobiotic forms evidently arise through the inter-

action of iron compounds and their environment. (E.O.)
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ON THE VARIABILITY OF MARTIAN SEAS.

N. P. Barabashov

Astron. Zh., 24:3, 1947. p. 138--144. (In Russian; English sum-

mary).

It is shown that the observed colour variations of some seas,

gulfs, lakes, and canals on Mars depend on the year's season

and much resemble the colour variations of the vegetable colour

of the Earth. In the southern hemlsp_bure of Mars the green

colour of the seas, gulfs, and canals is _ at h752 °. In

the northernhemispherethe blue-griMmmlaur far the seas,gulfs,
_kes and c_na L.. ": :b.Je._,_ ot h753_ Appmrm:_. the blue for

the seas, gulfs, lakes and canals am be observed at all values

of h. This might be an indication of the fact that if the coniferous

vegetables exist on Mars, they appear to us as grey-blue, grey-

green and grey (and not green, green-blue or blue), since For

these colours h apparently is nat fixed, as hn the case for

the brown colour. On the graph far these colours h _ 26 °.

From the above we can conclude that very probably the variability

of the colours of many dark regions on Mars is due to the existence

of a vegetation cover. (Aath)

99O

ASTRONOMY 1. THE SOLAR SYSTEM.

N. N. Russell, R. S. Dugan and J. Stewart

Boston, Ginn and Co., 1945.

In Chapter Xl, "The Terrestrial and Minor Planets," the state-

ment is made that attributing the seasonal dmngus on Mars to

the presence of vegetation appears to be an entirely reascmable

hypothesis, though not proved. The extraordinary divergencies

in the accounts of the Martian canals by trained and experienced

observers is noted. (_.F.G.)

991

ON THE EVOLUTION OF BIOCHEMICAL SYNTHESIS.

N. H. Horowitz

Prec. Natl. Acad. Scl. U.S., 31:6, 1945. p. 153-157. 11 refs.

The hypothesis presented here suggests that the first living

entity was a completely hoterotropic unit, reproducing itself at

the expense of prefabricated organic molecules in its environment.

A depletion of the environment resulted until a point was reached

where the supply of specific substrates limited further multiplica-

tion. By a process of mutation a means was eventually dis-

covered for utiEzlng other available substances. With this event

the evolution of biosyntheses began. The conditions necessary

for the operation of the mechanism ceased to exist with the uitl-

mate destruction of the organic environment. Further evolution

was probably based on the chance combination of genes, result-

ing to o large extent in the development of short reaction chains

utilizing substances whose synthesis had been previously acquired.

(Author)

992

THE ORIGIN OF THE SOLAR SYSTEM.

A. C. Bnnerii

5ci. Cu/t. (Calcutta), 10:8, 1945. p. 317--323.

Various theories on the origin of the solar systems are de-
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scribed, as well as the frequency of other planetary systems and

the possibility of llfe on Venus or Mars. The theories of planet

formation range from condensation in large dust clouds to the

ejection of mass from an onstable sun or by the influence of

another star. A main problem is to account for the angular

momentum existing in the system. Planetary systems have also

been discovered around 61 Cygnl and 70 Opluch and statistically

many more systmms are passible. Venus appears unlikely as an

abode of life because of the absence of oxygen, bat Mars has

an environment which could support at leost vegotat_e llfe. The

abundance oF planets in the universe makes the possibility of

advanced llfe very definite. (1:O.)

993

NON-SOLAR PLANETS AND THE ORIGIN OF THE SOLAR SYSTEM.

H. Alfv_n

Nature, 152:3868, Dec. 18, 1943. p. 721.

The probability that all other stars are surrounded by more

or less massive planetary systems of the same structure as ours

is presented. This conclusion is based on an extension of a theory

of solar system origin which states that the planets were formed

of matter falling in from interstellar space towards the sun

and stopped by the action of the sun's magnetic Gekl as soon as

it become ionized by the heating due to gravitation. The invading

matter probably originated from o gas cloud once surrounding

the stars. According to this theory, for a given cloud density,

the larger component will have the more massive planetary

system. (M.P.G.)

994

ON THE ORIGIN OF LIFE.

N. I_ashevsky

Bull. Math. B/ophy., Vol. 5, 1943. p. 165--169.

On the basis of the recently proposed new fundamental equa-

tion of mathematical biophysics, a suggestion is made for o theory

of the formation of o primitive cell from nonliving material. The

discussion includes a suggestion for a quantitative formulation

of the degree of biological organization. It is shown that ac-

cording to the fundamental equation of mathematical biophysics,

organization of the nonliving material may spontaneously increase

under certain conditions, leading to the formation of a primitive

organism. This process, however, is a very slow one requiring

time intervals of several years or even decades. This may account

for the failure in observing or artificially producing spontaneous

generation. (Author)

995

THE PHYSICAL CHEMISTRY OF A COOLING PLANET.

P. G. Nutting

J. Wash. Acad. Sci., Vol. 33, 1943. p. 121--125.

An analysis is given of the various steps a planet such as the

Earth would undergo upon cooling from a mass of vapor. At

5000 ° A, there are no compounds and the planetary mass would

have a photosphere. Between 4000 ° and 1500 ° A, a core is

formed of heavy metals, water vapor and carbon dioxide appear,

and compounds of the heavier elements appear. The fall of
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temperature below 370°C marks the beginning of hydration,

solution, and sedimentation. Living matter became possible when

temperatures were not above 50°C and since the polar regions

probably reached this temperature first, life probably originated

there. (E.O.)

996

VEGETATION ON MARS.

A. P. Maude

J. Brit. Astron. Assoc., Vol. 52, Sept. 1942. p. 264--265.

The relationship of available water to the growth of vegeta-

tion on Mars is given by analogy on Earth. Mars resembles Earth

in many respects such as tilt of axis, rotational period, polar caps

and atmospheric circulation. Although there is much less water

on Mars, the distance for clouds to bring moisture from the polar

caps is much less. On Earth, Lake Chad supports a great deal of

vegetation in a belt even where the ground appears dry. The

vegetation on Mars could be supported by a few central marshy

areas and large amounts of water would not be necessary. Also

the thin atmosphere might be more favorable to plant than to

animal life. (E.O.)

997

CLIMATE AND VEGETATION OF MARS COMPARED WITH THE

EARTH'S.

R. E. Pressman

J. Brit. Astron. Assoc., Vol. 52, July 1942. p. 193-197.

Knowledge of Mars obtained by observation is summarized in

respect to physical conditions, meteorology, and variable sur-

face markings. In the absence of mountain ranges, atmospheric

circulation should be relatively constant on Mars bringing

evaporated moisture from the poles to the equator. However,

anomalous winds may cause the observed dust storms. The

existence of artificial canals to aid moisture transfer from the

poles is nat sound from an engineering point of view since any

intelligent fife would be capable of more efficient methods of

transfer. If vegetation exists in the equatorial zone on Mars, it

must be accompanied by a considerable body of water and how

that body of water is maintained by non-artificial means remains

unresolved. (E.O.)

998

DOES ANYTHING EVER HAPPEN ON THE MOON?

W. H. Haas

J. Roy. Astron. Soc. Canada, 36:7, 1942. p. 237-272.

A summary of lunar observations is presented which deal with

unexplained and variable areas of darkness and light colors, and

the possibility of a lunar atmosphere. Pickerlng's theory is re-

viewed, in which the dark areas are believed to be vegetation

and the light areas snow or ice. Since the variation of tempera-

ture on the moon is so great, any lunar vegetation must be

capable of withstanding great extremes, and experimentation

should be carried out to determine any terrestrial plants which

could flourish under these extremes. The effects of libration and

various sun altitudes are discussed in relationship to the markings.

(E.O.)

999

THE GEOCHEMISTRY OF THE ATMOSPHERE AND THE CONSTITU-

TION OF THE TERRESTRIAL PLANETS.

R. Wildt

Rev. Mad. Physics, Vol. 14, 1942. p. 151.

A review of the geochemistry of the atmosphere in relation

to the constitution of the planets. The astrophysical data on which

Oparin has based his speculations are largely obsolete and

often incorrectly interpreted. Notwithstanding that, every new

advance in the fields of geochemistry and planetary constitution

will undoubtedly reveal more clearly the possible unique con-

catenation of circumstances to which we owe the spectacle of life.

(E.C.)

1000

IS THERE LIFE ON THE OTHER WORLDS?

J. Jeans

Smithsonian Inst., Ann. Reptv 1942 p. 145--150.

Historical and contemporary speculation on the existence of

extraterrestrial life is reviewed. Claims of observed lunar habita-

tions are negated by the fact that impossibly large telescopes

would be needed to resolve such details. The apparent geo-

metricity of the Martian canals is probably a psychological

phenomenon. In a survey of the environmental conditions of the

solar system planets, Venus and Mars at the outside might be

capable of supporting life although life itself may be capable

of adaptation to the worst environmental conditions. If theories

of planetary formation are correct, 2 billion planetary systems

may be in existence, and, since there seems to be an equal

qualitative distribution of elements in the universe, life-evolving

processes may be working on a great many planets having Earth-

llke physical conditions. (E.O.)

1001

THEORIES AS TO THE ORIGIN AND NATURE OF LIFE.

J. Alexander

Science, 96:2489, Sept. ! 1, 1942. p. 252--253.

Criteria which establish the existence of a living unit are dis-

cussed in relation to theories on the origin of life. Life involves

three criteria: (1) self-duplication; (2) the ability to direct chemical

change by catalysis; and (3) the ability to undergo heritable

changes. Although various chemical artifacts may simulate many

forms and activities of truly living units, none of them has been

shown to exhibit these criteria which are characteristic of even the

smallest known biants (genes, viruses, and bacteriophages). Since

the same physico-chemical forces and principles dominate both

living and nonliving units, it seems reasonable that life originated

by the chance formation of an autocatalytic unit of molecular di-

mensions; the smaller its size, the greater the probability of its

formation. Conditions existing when life first emerged allowed

the survival of such small units. (A.H.F.)
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100.2

THE ORIGIN OF LIFE.

C. F. Paatln

Nature, Vol. 148, July 12, 1941.

The geological record suggests the existence of a_ganlc nmlter

at a very early period under physical conditions not wholly dif-

ferent from those of the present day, except that there may have

been a change from anaerobic to aerobic condltiem during the

pre-Cambrlan period. It is known that the larger plcmets hove

developed enormous atmospheres of hydrocarbons cmd ammmm

from the solar material of which they are composed. The over-

whelming reducing character of this material thus leads to the

development of an anaerobic organic medium on a planet. In a

planet such as Venus, there has been further atmospheric evola-

tion through the inability of the gravitational field to retain

hydrogen, so that carbon dioxide has been produced. Venus and

the Earth are very close in size. A similar condition must once

have prevailed on Earth, and would rapidly do so again if photo-

synthesis ceased. It is not known how complex would be the

organic molecules formed in the original medium. Molecules of
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the kinds utilizable by bacteria would fairly certainly be produced.

(I.v.L)

1003

VENUS_THE VEILED MYSTERY.

W. E. Duckwall

Popular Astronomy, Vol. 48, 1940. p. 100--103.

The planet Venus is described in the light of present observation

and theory, and the possibility of life is discussed briefly. The

controversy over the rotational period of Veaus has not yet beqm

resolved although a very long period of rotation is favored.

Spectrographic studies reveni no water vapor or oxygen but this

may be due to high altitude reflection. It is expected that the

cloud cover will have stabilized temperatures around the planet.

Venus may well be a drab, fiat, featureless planet, since any

mountainous areas or patches of vegetation should have been

visible at some point. However, it is I/kely that life may once

have developed on Venus because of its similarity to Earth in size,

density, and probable chemical composition, although a _-

wide catastrophe may have resulted in its extinction. (E.O.)
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1004

IS THERE VEGETATION ON MARS?

P. M. MilJman

Sky, Vol. 3, Aug. 1939. p. 10--11.

Studies of reflection cha_ from the Martian maria are

compared to the rnilectinn characteristics of termst_l vegetation.

Since the green color of the Martian mm_ has been attributed to

.-_e, a _ C_ _hinmph_ v,os andortuke_ Photographs

of the maria sems/tlve to d/fformtt colors _ the groenish color

of the seas, but also negate the _ of chbrophyll as an

agent in producing the green coJmr because of the Jack of intensity

of _ _d yenow_rean _ rm. 60 mere. Me_e,up_
of terrestrial vegetation show this clmractmbtlc mlectlan. It

would seem that if vegetation does exist cm Mars, other tests than

color characteristics must be used. (1:O.)

1005

THE PLANET MARS.

E. M. Antoncodi

Sky, VoL $, July 1939. p. 6-7, and 22.

The swfaco of Mars is described in teems of _ various colors

of the desert areas and the changes in form and color of the

maria. Certain areas of maria have im_ulor changes not asso-

dated with the seasons, investlgatiae of the mnals does nee

reveal nnonr_ or specialco,_q_,atm, bvt rmher dlfh_, dis=
connected shapes. The meteo,_4ogy no Mars may be deduced

front a study of clouds and their motkms, which also indicates the

presence and distributlan of water vapor in the atmosphere. The

a,ansphem probably _ to produce.onsuanbbtmapemtere.
an the surface. Vugatatinn codd e_st andor tim cnodltlmB an

Mars and is tbe best anplanotine f_w tbe marla. It is sugge_d

that animal life may also be present an Man if uegatatlan is

oc,mny preum.. (r_o.)

1006

LIFE ON THE MOON.

W. E. Duckwall

Popular Astronomy, VoI. 47, 1939. p. $17--$18.

Chm_ _the _'_ce of t_h_Moon are drought _ _be

due to any form of life. Organic lift would depend on water,

which has been long dlsslpo_d from the Moon. it is mort h'kely

that the observed changes me due to theruml action or direct

reflection from unweathered surfaces. Moreover, although rsfo

can exi_ at low barome4yic pressures on hlgh points on the onrth,

and therefore might exist under the low atmospheric pressure an

Mars, the Moon is considered aldess and barnm of life. (E.O.)

1007

THE PLANET MARS AND LIFE (LA PIANETE MARS ET LA VIE).

G. Foumler

Sac. Astron. France, Vol. 53, 1939. p. 348--352. (in French)

1008

MEN FROM MARS.

D, A. Bennett

Sky, VoJ. 3, Dec. 1938. p. 8--9.

A description of Mars and a generally negative crt_tude toward

posslbfe llfe there is present_l ;,, responon to the Wellos broadcast

of a ttctinnal Martian attack upon ecwth. Life on earth requires

air to breathe, water, and te_ wlthla certain spec_

find limits. Mars has an extremely thin atmosphe_, rltllo

water and, in general, on extreme environment which at best

might support _ vegetation. The greenish color of the

Martian maria does aot seem to be related to chlorophyll from

spectroscopic studies, and the seasonal variation of hue _s

from pole to equate, oppo_ta the direct_e of uegatatinu prepo-

gatina on earth. Martian canals exist as irregular markings, but

no _l notoro has bean mtoblldud. (F-O.)

1009

cot0cm,_ IAC'r_tA tN ME_-o_rr_s.
H. N. NinlmHB_

Popular Astronomy, VoL 41, 1938. p. 214-215.

A ruhatto| is pmsunted to the experhneWls of Upmaa which

seemed to indicate the presence of nonterrestrlal bacteria within

certahs mateor',tes. The technique of cuhurlng the bacteria would

seem to be faulty and could have introduced contaminants. How-

ever, the most probablo source of bacteria was the absorpllan of

air containing desiccated bacteria within the pores of the

meteorite as it made it1 adjustments to terrestrial condltlees.

(E.O.)
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1010

LUNAR CHANGES IN ARISTARCHUS.

W. H. Haas

Popular Astronomy, Vol. 46, 1938. p. 135-137.

A description of unexplained dark bands in the crater

Arlstarchus is presented. These bands darken as the lunar day

progresses and cannot be attributed to shadows. The angle of

incidence of sunlight also apparently plays no part since the maxi-

mum darkening is not reached at the lunar noon. Although many

objections have been raised to the possibility of vegetation, clouds,

or snow, it is suggested that the Moon may not be so dead as

generally thought. (E.O.)

1011

ADDITIONAL NOTES ON THE QUESTION OF LIVING BACTERIA IN

STONEY METEORITES.

S. K. Ray

Popular Astronomy, Vol. 45, 1937. p. 499--504.

A defense is presented of criticism leveled against the experi-

ments and theory of Lipmon, who held that nonterrestrial micro-

organisms were present in certain stoney meteorites. Similar ex-

periments by Ray yielded only identifiable terrestrial bacteria

which probably entered by contamination when the meteorite lay

on the earth. All the meteorites examined by Lipman and Roy

were exposed to contamination from 8 to 65 years, and so any

results obtained from the meteorites could be regarded as only

inconclusive. Previously, Pasteur had searched for micro-organisms

in a carbonaceous chondrite (the Orgueil meteorite) with negative

results. (E.O.)

1012

COLOR CHANGES ON THE MOON.

W. H. Haas

Popular Astronomy, Vol. 45, 1937. p. 337--341.

A series of observations of color changes within lunar craters

is presented. Three categories are given: colors seen in shadows

which deviate from jet black, colors seen on crater floors at sun-

rise or sunset, and colors seen on crater floors under a high sun.

Abnormal shadows are also recorded in some cases. There is

objective confirmation of these changes from independent ob-

servers. It is suggested that abnormal shadows may be due to a

twilight effect of some kind and that the color changes within

the craters are due to low or abnormal types of vegetation,

flourishing at irregular periods. (E.O.)

1013

LIFE ON THE MOON.

W. H. Picketing

Popular Astronomy, Vol. 45, 1937. p. 317-319.

The presence of vegetation on the Moon has been theorized

from the unexplained observations of variable dark bands, spots,

and color changes. A series of these color changes presented

would not seem to be due to any known mineral or geological

causes. It is predicted that any vegetation would flourish between

lunar latitudes plus and minus 50 ° since the temperature of the

Moon is too law to grow vegetation except in its torr_l zone _nd

the polar regions are subject to barren conditions. Experiments

should be undertaken to subject low terrestrial plants to simulated

lunar conditions, especially to great temperature variations, to

determine survivability. (E.O.)

1014

BACTERIA IN METEORITES.

C. B. Lipman

Popular Astronomy, Voh 44, 1936. p. 442--446.

A rebuttal of criticism is presented by the author, whose experi-

ments with meteorites apparently revealed viable micro-organisms

which may not have been native to earth. Similar experiments

by Roy which were negative are criticized for the size of the

sample used. Since bacteria have been shown viable in corrosive

solutions, it is possible that bacteria in spore form might survive

within meteorites over long periods. The question of contamination

by water seepage on earth is not applicable since water may

penetrate many materials which remain impenetrable to things

carried in suspension or solution. The high temperatures caused

by passage of the meteorite through the atmosphere would not

be fatal to deeply inbedded spores surrounded by poor heat-

conductive material. Extraterrestrial life still remains a probability.

(E.O.)

1015

NORMAL VIABILITY OF SEEDS AND BACTERIAL SPORES AFTER

EXPOSURE TO TEMPERATURES NEAR THE ABSOLUTE ZERO.

C. B. Lipman

Plant Physiol., Vol. 11, 1936. p. 201--205.

The ability of seeds of higher plants and the spores of bacteria

to survive temperatures as low as 1.35 ° K is demonstrated. The

seeds and spores were first desiccated for a period of 2 weeks

before the low-temperature application for about 44 hours. The

seeds germinated normally upon removal and the spores were

also cultured successfully, both in comparison to controls. It would

seem that the life pattern can be maintained without respiration

and that the power to develop into vegetative forms under proper

environmental conditions is retained. (E.O.)

1016

THE QUESTION OF LIVING BACTERIA IN STONY METEORITES.

S. K. Roy

Fieldiana, Geol., VoL 6, Dec. 1935. p. 179--198.

The experiments of Lipman which indicated the presence of

nonterrestrial bacteria in stony meteorites are reviewed and com-

pared to similar but negative experiments. Culturing of crushed

meteoric material yielded bacterial growth in only 3 of 12 tubes

and the bacteria were identified as definite terrestrial types. The

presence of extraterrestrial bacteria is strongly contraindicated

since the amount of organic material in stony meteorites is inade-

quate to support bacteria, and the mode of igneous formation of

the meteorites would preclude extraterrestrial contamination. The

meteorites used by Upman were exposed to terrestrial contamina-

tion for substantial periods of time and could be expected to

produce bacterial growth. (E.O.)
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1017 "

A CONSIDERATION OF EVOLUTION FROM A THERMODYNAMIC

VIEWPOINT.

H. F. glum

Am. Natura|_st, 69:723, July 1935. p. 354--369.

Evolution of the environment and of living systems is con-

sidered by the analogy of generally irreversible reactlcms loading

to on increase of entropy. Major changes hi the envlrmtme_

would seem to be necasenry for evolutkm by chance enutatinu and

natural selection. The reaction rate of 14--_ O_ exceeds that of

H__ and N: and is responsible for oceans of water _ _ nm-

mania. An ammonia environment is nat in;re;col to life on other

planets lacking in O,_. Uvlng systems, especially by pimtusyutlmsls,

have decreased the rate of entropy increase. Autatrophlc bacteria

would seem to be the precursors of both photo_ntim_ and

nonphatosyuthetlc organisms. {E.O.)

1018

THE ATMOSPHERES OF THE PLANETS.

H. N. Russell

Sc/ence, 81:2088, 1935. p. !--9.

From a discussion of the physical nature of the atmospheres of

selected planets, the author concludes that there is probably little

or no IFFe on Venus and only slight llfe of any kind on Mars.

(A.H.F.)

1019

THE FEONTIERS OF P_rSlCS ANO SlOLO_Y ([ES F_ONTli_ES _E

LA PHYSIQUE ET DE LA BIOLOG|E).

E. Guye

Arch..Sc;. Phys. Biol., 17:5, 1935. p. 5--33. (in French)

Extraterrestrial life is probable io some primitive form but b_

cause of extreme temperatures on planets other than Earth, it is

not considered possible that life, as we know it, exists or ever

existed. (A.W.)

1020

THE SOLAR SYSTEM AND ITS ORIGIN.

H. N. RussJ

N.Y., Macmillan Co., 1935. 144 p.

In Chapter Two the author discussus the possibility of v_leta-

tion on Mars basnd on the presence af dark areas and the sea-

sonal changes noted in these crams, lntdlge_ llfe, as we know

it, might have survived the dmage tFrmm ao envireameat with

free oxygen to one devoid of it. Venus is considered a llfahms

planet because of the absence of wahw and oxygen and lhe

abundance of carbon dioxide. (E.C.)

1021

EXTRATERRESTRIAL LIFE.

P. E. Cleatcw

J. Brit. Interp/anet. Sac., Vo|. 1, Oct. 1934. p. 3-4.

An argument is made against attitudes wl_ich hind to exclude

the possibility of extraterrestrial life on the basis of planetary
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conditions which are hostile to human llfe. The laying dawn of

conditions necessary for life is valueless because of the mystery

of life itself, and the fact that nonterrestriol life could not be

other than nonterrestrlal by nature. The conditions on Earth may

be deemed unsuitable for llfe from an extraterrestrial point of

view. (LO.)

1022

VENUS AND LIFE.

E. P. Mmlz, Jr.

Papular Astronomy, VoL 42, 1934. p. 165--167.

The environment on Venus is discussed in relation to its ability

to produce and sustain llfe. Spectrographic studies have so far

ravened o paucity of Hen and O_. Hnwevl, r, the light received

may be reflected from the very high atmosphere and would not

show low-lying H.-O and O2. h'kewlse, the high olbedo and prob-

able rotation period of 30 days or more would tend to stobil/_

temperatures to reasonable levels. The dullaite presence of COl

in the atmosphere may be compatiblo with _ processes which

produce both CO._ and O_. It is reasonable to assume a sim_w

formation for both Venus and Earth which would indicate similar

chum;col and physical composition and the same tendency toward

thQ developnl of life. {E.O.)

!023

VENUS, THE EARTH'S TWIN PLANET.

Robed G. Aitken (Lick abe.,/At. Hamilton, Calif.)

In: Astron. Sac. Pacific, Leaflets 1:48. p. 195--198. Jan. 1933.

The orbit of Venus is discussed. From ultraviolet photographs it

is almost certain we have not seen the solid surface of Venus,

but only the upper surface of the dense clouds in its atmosphe_.

Below the cloud layer the temperature may be higher than it is

at the surface of the Earth. If the rotation period is as long as

a month, it would seem Possible 1hat llfe might exist nu Vonus,

for it has extensive atmosphere and reco;vus heat and light from

the sun. Absorption bands in the infrared region of the spectrum

indicate the presence of carbon dioxide. Attempts to detect water

vapor or oxygen in the atmosphere have failed. From this it is

doubtful life does exist on Venus. (M.G.)

1024

UFE ON OTHER WORLDS.

F. C. Lmnmrd

Papular Astronomy, Vol. 41, 1933. p. 260-263.

The conditions on the planets of the solar system am discussed

in relation to the possibility of life. The Moon and Nkwcu,ry show

too great a range in temperature to be suitable, as well as an

absence of atmosphere. The giant planets and Pluto have un-

favorably low temperatures unless they have stores of internal

heat. Venus appears to have no free oxygen and therefore no

plant llfe. Mars has the best possibility for life, since tempera-

tures and atmospheric oxygen and water vapor indicate a severe

but not impom'ble habitat. OweH is cited for his theory of

intelligent life on Mars which could contact ;rrlgation canals.

(E.O.)
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1025

THE LIVING UNIVERSE.

Francis Younghusband

N.Y., Dutton, 1933. 252 p.

Boodin's "cosmic evolution" is considered as evidence for uni-

versal life. Life need not be the same on all planets. In other

parts of the universe life may have developed from many other

primordial germs than protoplasmic forms. (E.C.)

1026

ARE THERE LIVING BACTERIA IN STONY METEORITES?

C. B. Lipman

Am. Museum Novitates, No. 588, Dec. 31, 1932. p. 1--19.

Samples of ten aerolites were surficially sterilized, crushed in a

sterile mortar, and the resulting powder introduced into culture

flasks containing various sterile media. Detailed descriptions of

experimental procedure and precautions taken to assure sterility

are given. Bacterial growth was noted in a number of the cultures

--primarily rods and coccus forms. Especially interesting are the

autotraphic forms isolated from the Johnston and Pultusk mete-

orites. While the development of occasional organisms observed

during the course of research may have been due to contamina-

tion, most of those described cannot have been, in view of the

rigorous precautions taken to assure sterility. Arguments for and

against the extraterrestrial nature of the described organisms

are presented. (M.P.G.)

1027

LIFE IN OTHER WORLDS--A STUDY IN THE HISTORY OF OPINION.

R. V. Chamberlin.

Bull. of the U. of Utah, 22:3, Feb. 1932. (Biological Series, 1:6).

Among the more strictly scientific men, opinions have differed

as available evidence and accepted interpretations have affected

the probability of other planets' or celestial bodies' affording

suitable environments for life as we know it. It is the purpose

of the present paper to review beliefs as to this ever-lnteresting

subject held from the days of the Greeks to the present and to

indicate the prepossessions, points of view and types of thought

that have led men to assume a negative, a positive, or an

agnostic position. No attention will be given to the varied but

generally vague beliefs and legends relative to extra-mundane

life held at present or in the past by other than European peoples.

For convenience the paper is divided into sections dealing with

periods as here indicated. I. The period previous to Copernicus.

Ih The period from the establishment of the Copernican theory

to the enunciation of the nebular hypothesis by La Place (cir. 1800).

IIh From 1800 to the introduction of spectrum analysis (cir. 185Q).

IV. From 1850 to the enunciation of the pJanet-esimal hypothesis

(cir. 1905). V. From 1905 to the present. (Author)

1028

CAN MAN EXIST ON OTHER PLANETS?

N. Schachner

Astronautics, No. 15, 1932. p. 3-10.

The environments of the Moon and the extraterrestrial planets

of the solar system are considered in view of possible future

human habitation, and the extremes of environment which the

human is capable of withstanding are discussed. The range

of temperature, pressure and vacuum, and gravity which man

can survive is fairly wide above and below the normal quantities,

but apparently conditions on all the planets except Mars and

Venus are beyond the limits. The Moon may contain some low

vegetation in some craters but man could not survive without

special equipment. Venus remains a mystery, but conditions may

not be impossible once more information is known. Mars remains

the best possibility for man since it is assumed to possess life

already, Micro-organisms may be a potent danger an any

habitable planet man may approach. (E.O.)

1029

COSMOGONY.

Sir J. H. Jeans

In: MYSTERIOUS UNIVERSE, Chap. 1. N.Y., Dutton, 1931. 163 p.

The physical conditions under which life is possible form only

a tiny fraction of the range of physical conditions which prevail

in the universe as a whole. The very concept of life implies

duration in time; there can be no life where the atoms change

their makeup millions of times a second and no pairs of atoms

can ever be joined together. It also implies a certain mobility

in space, and these two implications restrict life to the small

range of physical conditions in which the liquid state is possible.

Survey of the universe has shown haw small this range is in

comparison with the range of the whole universe. Primeval

matter must go on transforming itself into radiation for millions

of millions of years to produce an infinitesimal amount of the inert

ash on which life can exist. Even then this residue of ash must

not be too hot or too cold, or life will be impossible. (Author)

1030

HAS LIFE ANY COSMIC SIGNIFICANCE?

H. T. Stetson

In: MAN AND THE STARS. N.Y., McGraw-Hill, 1930. 221 p.

To attempt to maintain that life exists only on this Earth

seems the height of absurdity. On some hypothetical planet

revolving about some distant sun there may very well be a

race of beings much like ourselves, perhaps far more intelligent.

With telescopes grander than any we have constructed, they may

penetrate into the deepest recesses of their sky, map stars and

nebulae, and in sober reflection wonder as we wonder: "Can

there be intelligent llfe anywhere else in the universe?" (Author)

1031

INTERPLANETARY COMMUNICATION.

C. J. Fitch

Astronautics, No. 4, Oct. 1930. p. 1-2, 5--7.

Various regions of the electromagnetic spectrum are investi-

gated for their feasibility in communicating with intelligent life

on Mars or Venus. A practical aspect of such an investigation

would be in the maintenance of communication with space

probes from earth. Ultrashort wavelength radio waves appear

most promising in the radio spectrum since longer wavelengths
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are absorbed or reflected in the atmosphere. In the optical por-

tions, tyan_ssion by infrared can be blocked by water vapor

to some extent and special receiving equipment would have to

be postuJat_l for any intelligent life. V'_bJo light beams seem

promising, both as a means of gaining attention and as carriers

for superimposedtelephonlcand televisiontransmlssloeLRecep-
tlon by Venus would be doubfl_d because of its opaque atmos-

phere but Mars should oJT_r lltde difSaJhy. (E.O.)

1930-1939

1032

THE NEW PLANET PLUTO.

Frederic C_ Leonard (U. of Calif., L.A.,)

In Astron. Soc. Pac/_gc, Leaflets, 1:30, Aug. 1930. p. 121--124.

Because of the extreme low temperature and absence oF air,

anything even rem0_ analogous to lifo as we know it vm_dld

be impossible, as indeed it would be also on Jupiter, Saturn,

Uranus and Neptune. (E.¢.)
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1033

LIFE ON MARS.

P. Lowell

In: Harlow Shopley and Helen E. Howarth, eds. A SOURCE BOOK

IN ASTRONOMY. p. 388--393.

N.Y., McGraw-Hill Book Co., 1929.

The broad physical conditions of the planet Mars are not

antagonistic to some form of llfe. However, the dearth of water

is a factor in the kind of ilfe that would he found. What manner

of beings may be on Mars we lack the data to decide at this point.

(E.C.)

1034

UFE IN THE UNIVERSE.

Sir J. H. Jeans

In: THE UNIVERSE AROUND US, N.Y., Macmillan, 1929. 351 p.

:_ _J ...........I- :: _:_:_;!; .= ,_,.:i,_,_ r-_ _z .... .. L•,,: v, v,, 7 ,,,ra,, g...._r wA_.pi on p_rli_

wormed by a sun, and, even after a star has lived its rife of

millions of years, the chance, so far as we can cakulate it, is still

about a hundred thousand to one against its being a sun sur-

rounded by planets. In every respnct-space, time, physkal

conditlons--life is limited to an almost inconceivably small corner

of the universe (Author)

1035

THE PLANET JUPITER.

E. C. SJipher (Lowell Obs., Flagstaff, Ariz.}

In: Astran. Sac. Pac/fic, Leaflets, 1:12, Sep. 1927. p. 47--50.

Jupiter is probably in an early stage in its evolution: it

possesses an enormous gaseous atmosphere which Is in rapid

circulation both along and perpendicular to its surface; and pos-

sibly the energy Of its internal 1lira gives rise to violent motions

which are reflected by changes in its belts. In this and oth_

senses, it appears as a body somewhat more than halfway in

life's journey from sun to world. Thus it is evident that no llfe,

as we know it, can exist there. (E.C.)

1036

A CHEMICAL CONCEPT OF THE ORIGIN AND DEVELOPMENT OF

UFE.

V. C. Vaughan

Chem. Rev., Vol. 4, 1927. p. 167--187.

161

The nature and function Of llfe is consklared and life as it

appeared on earth is traced from origin in the inorganic cltmos-

phore through species formation and evalufioe. Formldehyde

may have been the first organic compound syathesin_l from car-

bon dioxide and mc_sture under the influence Of ultravlalet rays.

The tendency of the protein molecule or molecules to establish

thermodynamic equilibrium would resalt in viscous protein shell or

membrane and the action of some chemicals could render this

membrane insoluble. Boctorin do not represent the slmpknd form

of _ because of their complicated chemical strnctwe. The role

of environment in the deveinpment of complicated and intelligent

llfe forms is discussed at length. (E,O.)

1037

UFE IN THE STARS.

F. Younghesband

London. John Murray.: 1927. 222 p.

_ontents:

Chap. 1: The ostronomisoi wew" ; Chap. 2: The view of biology;

Chap. 3: The view of philosophy; Chap. 4: Boodin's Conception;

Chap. 5: The genius of the whole; Chap. 6: The main inference;

Chap. 7: Poets and the stars; Chap. 8: The view of religion;

Chap. 9: Higher being; Chap. 10. The higher esprit de corps;

Chap. 11: The world-lecher; Chap. 12: Influences from the stars;

Chap. 13: Transmission of influence; Chap. 14: Rncapltulatian and

¢ondusinne.

1038

VISUAL AND PHOTOGRAPHIC OBSERVATIONS OF MARS MADE

AT THE OPPOSITION OF 1926.

R. J. Trempler

In: Publ. Astran. Sac. Pac/_¢, Val. 39, 1927. p. 103--111.

Visual studies and photographs in red light of the planet Mars

were made with a 36-in. refractor. 1he north polar cap appeared

to be a low-atmospheric phenomenon in contrast to the south

polar cop as a surface feature. Principle characteristics of

observed "canals" are given. The canals vary in width, appear

as diffuse hazy shadings with irregular breaks, and cross

dark areas as even darker markings. No impression of catmciality

is produced. Seasonal changes in the dark areas are discussed as

being a possible vegutatinn-water relationship. (E.O.)
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1039

A CLOSE-UP OF THE MOON.

Isab_ M. Lewis (Naval Obs., Wash., D. C.)

In: Publ. Astron. Sac. Pac/flc, Leaflets, 1:5, Mar. 1926. p. 15--18.

The topography of the lunar surface is discussed in detail.

Observations tended to show that visible changes have taken

place in some of the crater cones and spots on the floor of Plato.

Soma observers are inclined to believe the Moon is not quite

as dead a world as we have been inclined to believe. However,

if there is any lunar activity it would likely be confined to minor

eruptions from small volcanic vents on the floors or walls of craters

or upon the maria. The harshness of lunar shadows and the

absence of cloud signs or vegetational changes furnish sufficient

proof that it is devoid of any appreciable air or water vapor.

(E.C.)

1040

EVOLUTION AND CREATION.

Oliver Lodge

London, Hodder and Stoughton, 1926. 164 p.

After stating the order of creation (ether, electric charges,

atoms, nebulae, stars, planets, life, and then the resolution of

the stars again into ether and radiation) he discusses briefly the

materialistic explanation (noting that science does not deal with

ultimate origins), reason, insp/ration, the composition of the uni-

verse (protons, electrons, radiation), ultimate existence (the

primary fundamental essence, whether the molecular process or

llfe) and cosmic evolution, and proceeds to "speculate" upon time,

beginning or end, the pressure of light and its effects, and

personality. The last third of the book keats very broadly the

evolution of plants and animals as to the method of their crea-

tion, the evolution of man, the perfecting of man through free

will and cooperation and assistance form the Creative Power, the

two epochs (first of law and judgment and then of brotherly

love). The final chapter discusses the worth of man. The little

volume deals not with science but with the philosophy underlying

and permeating all science. (M.M.M.)

1041

CLIMATIC CONDITIONS ON MARS.

W. W. Coblentz

Popular Astronomy, Vol. 33, 1925. p. 310-316, 363--382.

A review of environmental conditions on Mars is given from

the results of direct observation and from radiographic and

spectrographic studies. Visual observation of seasonal changes

in color and the polar caps and most recent radiometric studies

indicate temperatures above 0 ° C, especially in the dark maria.

Since vegetation is known on Earth which can survive at low

temperatures, it is assumed that low vegetation exists in the

maria. A scarcity of vegetation Jn the northern hemisphere may

be due to temperatures below the minimum necessary for growth.

Any plant life may be in the form of tussocks which have high

absorbtivity of solar radiation on the surface and a low thermal

conductivity underneath. (E.O.)

1042

WHY POPULAR INTEREST IN MARS?

Dr. Robert G. Aitken (Lick Obs.)

In: Astron. Soc. Pacific, Leaflets, 1:2, July 1925. p. 3-6.

The chief reason for popular interest in Mars is that it has be-

come associated in our minds, more than any other planet, with

the question of the possibility of llfe's existing in some form on

other planets. Astronomers agree on the seasons, the length of

the Martian day, the presence of an atmosphere which contains

water, polar caps which vary in size and the absence of perma-

nent bodies of water. From Lowell's observations of the surface

color's varying with the Martian season, it is assumed that the

dark areas are vegetation, and, therefore, low forms of animal

life probably exist. Majority of astronomers believe this hypothe-

sis. However, there is no evidence for the existence of intelligent

life. There is no hope at all of discovering evidence for the

existence of intelligent life on other planets in the solar system,

but there may be planets in the universe capable of sustaining

life---even intelligent life. (E.C.)

1043

RADIO MESSAGES FROM MARS?

David Todd (Amherst College)

Lit. Digest, 82:10, Sept. 6, 1924.

While it is hardly probable that a message could be sent to

Mars, it is entirely within bounds of reason to assume that Mars

could communicate with the Earth. That life on Mars is possible

is a virtual certainty according to the opinion of some noted

biologists and astronomers. Thus it is logical to assume that the

people are far in advance of us in scientific knowledge by reason

of the fact that intelligent llfe was possible on Mars long before

it was on Earth. (J.W.)

1044

ARE THE PLANETS INHABITED?

Maynard Shipley

Girard, Kan. Haldeman-JuUus Co., 1924.

A review of the solar system planets and the possibilities of life

on each is presented with numerous excerpts from the works of

others writing in this field. (M.P.G.)

1045

BITUMEN IN METEORITES.

P. E. Spielmon

Nature, 114:2858, 1924. p. 276.

The statement that is currently repeated as to the existence of

bitumen in meteorites does not bear examination. There has

been obtained a hydrocarbon (possibly containing sulphur and

oxygen), melting at about 114 ° to 120 ° C., accompanied by free

sulphur and graphite; this is the material, present in an extra-

terrestrial body, that is quoted as evidence for the inorganic ori-

gin of terrestrial petroleum. The suggestion now made is that

the presence of the hydrocarbon is due to the action of water on

carbide after the arrival of the meteorite on the earth. The evi-

dence far this is the following: (1) Iron-nickel carbide is found

162



Q

in meteeritos. (2) Water poured onto powdered meteorite muses

the prodocficm of "an alGaceous odor." (3) Phosphide is also

present. (4) Tim water that is usually found in meteorites is con-

sldoced by authorities not to be original, but to have been taken

up at some subsequent time. (S) Soluble carbon compounds have

been stated to be completely removed by solvents without pre-

liminary pulverization of the meteorite sample; tlmt is, tkey exist

in cracks and pores which ore just tke Pos/tlnas into which water

could percoloto. (6) SolM hydrocarbons are formed by tim action

of watec on cad_des of metok of kiIk v, Gmcy. The carbidue and

hydrocarbons ore actually present, timgk in mall _ and

not often. This explanatkm, if correct, disslpatue the present con-

tradlctory evidence of the presonca c_. (a) graphite, sunesting

crystall_zatlon for an iron nmgna; (b) carbide and phosphide,

suggesting high temperalhm_ of tFmmmllkm; (c) an outer skin,

indicating the attalnmeat of a high temperature en macklng the

Earth's atmosphere; and (d) a hydrocarbon of low mekting paint,

absolutely precluding the possibility of o high temperature

its formation. (Author)

1046

DOES UFE ON EARTH EXIST IN ANOTHER WORLD? (LA VIE TERRES-

TRE PROVIENT--ELLE D'UN AUTRE MONDE?).

P. Be_.uornl

As/ronomin, Vo|. 38, 1924. p. 393--417.

1047

MARS.

J. Gallo

Pub/. Astron. So=. Pac/fic, Yol. 36, 1924. p. 332--_15.

Observations of Mars with a 38-cm telescupe are discussed.

The p_ar caps would seem to be made of snow, and therefore

some canals become visible only wl_m _ wi_ an adequate

amount of melted snow. These canals are merely natural de-

pressions of the soil and occur at different levels. The deepest

areas of Mars--Sinus Sabeus and the northern part of Cimmoruim

---represent _ransient seas whose water is rel_ared by seasonal

vegetation which is responsible for changes of the surface and

coloration. The formation of the polar caps is apparently due to

the cnotinnous fall of snow at night. Vislbir, ty of tke canals may

be due in some respect to the light received from the sun, as in

the marks in some craters of the Moon. (E.O.)

1048

SPECTRUM OBSERVATION OF MARS.

v. _L S_har
Pub/. Astran. Sac. Pacific, Vol. 36, 1924. p. 261--262.

Specl_'a of Mars made in the deep red and infrared reveal a

strong gain in intensity for reflected light. The polar cap rereads

strong in the blue portion of the spectrum. Tim detection of

chlorophyll on Mars is presently negative and is complicated by

the fact that the reflection spech, um of chloropkyll is much more

difficult to recognize than the lambda 6600 absorption bend

found in solutions of chlorophyll an earth. The amount and types

of vegetation required to make the affect noticeable will be

|nvestigated by suitable terrestrial exposure_ (F-O.}

1920--1929

163

1049

RESEARCHES iNTO THE PRESENCE OF LIVING ORGANISMS IN

METEORITES AND VOLCANIC ASH AND THE POSSIBILITY OF

THEIR REVIVAL (RECHERCHES SUR LA PRr_SENCE DANS LES ME.

TEORITES, LES PIERRES DURES, LES MINERALS, LIE QUARTZ, LE

GRANITE, LE BASULTE, LES CENDRES ET LIES LAVES VOLCANIQUES,

D'ORGANITES SUCEPTIBLES DE REVIVlSClENCE ET SUR LI_R RE-

SISTANCE AUX HAUTESTEMPERAn_ES).
v. Galr_e& G.San_nd
Compte Remd. Acad. Sc/. (Paris), vol. 172, Jan.--Juno 1921. p.

1252-12S4. (la French).

1050

LIFE IN OTHER WORLDS.

W. D. Matthew

Sc;ence, 54:1394, 1921. p. 241--289.

The author states that the probability of the occurrence of lifu

on another picmot besides Earth is so slight as to be practically

reducible to zero. On the athec hand, because of possible favora-

blo environn1_nt_ condlt_u on other pkme4s, tlhete is cl mson-

able chance that llfe has existed or will nxist ebewhore na the

universe. However, the probabiGty that this "was or would be

;ntel_gent Ufe or a civilization similar to Earth's is uegUgible.

Probal_lltles of inte_ent lifo on Mars, Venus or elsewhere in

our system s_milar to our own appear to be zero. (I;O.)

1051

MARS.

W. H. Plckering (Harvard Astron. Station, Jamlca) Easton, Gotham

Press, 1921. 173 p.

There is little doubt that surface markings are on indication

for the presence of vegetation on Mars. Possibly anlmai llfe

exists there too. But, there is still the question of inte|ligont llfe.

Canals (irrigation ditches) have been the only argument favoring

the existence of intelligent beings on Mars. However, there are

other theories nxploin;ng the accarr_e of canals, sud_ as vok_mlc

cracks lying between craterlets. Vegetation growing on the

sides is visible by telescope. (E.C.)

1052

ARE MARTIANS PEOPLE?

C. Rt_ngh Salmon

Sc_. Am., 122:12, Mar. 20, 1920. p. 301.

Nothing we know of the evolutionary process warrants as-

sumption that there are inte_leot beings on Mars or on any

other planot than Earth. Plant life only exists on Mars, and since

it is commonly assumed that Mars supported life longer than

the Earth, plant forms would presumably have reached a high

stage of development, to such a degree that our highest plants

are ,;mplo and rudimentary in comparison. If Ufe has been pro-

duced at all upon other planets than our own, it has assumed

forms of which we know nothing: farms which may be neither

animal nor vegetal, transcending our experience. Even if we

actually perform a journey to Mars, it is nat likely that we
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should be able to communicate with its inhabitants, and if we

found existing there a great number of life forms, we should

probably have difficulty in deciding to which of them, if any,

the designation "people" should be applied. (J.W.)

1053

HABITABILITY OF VENUS, MARS AND OTHER WORLDS.

¢. G. Abbott

Rept. of the Smitheanlan Inst., 1920. p. 165--171.

It seams evident that while life on Mars appears to be passible,

it must be of a kind that can withstand prolonged draught and

intense cold. With much of the surface at frigid temperatures it

is reasonable to assume that if vegetable life can exist on Mars

it must be llke the mosses and lichens which can thrive in cool

weather. Similarly animal life must be troglodytic, able to bur-

row deep and hibernate, or able to withstand the intense cold

in a benumbed state, as do, for example, the torpid grasshoppers,

wasps and ants one finds on warm days in winter. Apparently

life on the equatorial region of Mars must be a continuous proc-

ess of thawing out and lirnburing up in the forenoon and a re-

versal of the process in the afternoon. (Author)

1054

WHAT SHAll WE SAY TO MARS?

H. W. Nieman and C. Wells Nieman

Scl. Am., 122:12, Mar. 20, 1920. p. 298--312.

The authors present on original solution to the question "How

might we proceed to establish the interplanetary vocabulary?"

granted the physical means of communication. When a practical

method of signaling is devised, a plan of building up n common

language with our new correspondents is discussed. (J.W.)
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1055

THE DESTINIES OF THE STARS.

S. A. A_ius

N.Y., G. P. Putnam's Sons, 1918.

Early historical accounts of theories of the environmental con*

ditions, surface character_ and the pass/b_ exlshmce of life

on Mars are presented. Arguments for _ llfe oa Mars

were based on Slipher's photographic studies. Low forms of

vegetation may exist at the pales. The climate of Venus is com-

pared to Earth's, during its hottest period. Vegetation, on Venus,

is likely. Higher organisms should have cleveletped near the poles

since the temperature is proba_ lower. Speculations are made

that more advanced life may _ _ on wmcllscovererl

planets. (E.C.)

CONTENTS:

Chapter 1: Origin of Star-Worship; Chapter 2: The Mystery

of the Milky Way; Chapter 3: The CI]matlc Importance of

Water Vapour; Chapter 4: Atmosphere and Physics of the Stellar

Bodies; Chapter 5: The Chemistry of the A_hura; Chapter 6:

The Planet Mars; Chapter 7: Mercury, The Moon, and Venus.

1056

THE PROBLEM OF MARS.

W. W. Camp/ell

Pull. Aaron. Sar. Pacific, VoL 30, 1918. p. 133--147.

The controversy over the canal systems of Mars is reviewed in

the form of a series of quotations by Pickering and Lowell. Lowell

supports the visual detection of line, regular systems, possibly

artificial. Picketing describes the canals in terms of broadness,

haziness and mixed regularity and irregwimtty. The canak, as

observed by two capable astronomers, differ completely and it is

suggested that in view of tim limited diameters of tim telescopes

employed, the features of the ca_ls m_bt be hayowd visual

acuity. (E.O.)

1057

LUNAR CHANGES.

W. H. Pickoring

Memoirs Brit. Astron. Assoc., Vol. 20, Part II, 1916. p. 110--112.

The existence of vegetation on the Moon is postulated in cer-

tain craters such as Eratosthenes or Aristilles which show dark

spots variable in shape and intensitynot due to any shadow for-

nmtion. Similarly, variable white spots in Tyche, Hell, or on

Piton are regarded as snow or ice formations. Although there is

a general unfounded belief that the moon is a completely dead

unchaaging world, critlccd observations aver _ time periods

indicate some atmospheric and vegetative activity. (E.O.)

1058

ARE THE PLANETS INHABITED?

E. W, Maunder

London, Harper, 1913. 166 p.

CONTENTS:

Chapter 1: The Question Stated; Chapter 2 :Tim Living Organ-

ism; Chapter 3: The Sun; Chapter 4: The Distribution of the Ele-

ments in Space; Chapter 5: The Moon; Chapter 6: The Canals of

Mars; Chapter 7: The Condition of Mars; Chapter 8: The Illusions

of Mars; Chapter 9: Venus, Mercury. and the Astoroids_ Ckopt__r

10: The Major Planets; Chapter 11: When the Major Plenets Cool;

Chapter 12: The Final Question.
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LIFE IN OTHER WORLDS.

F. W. tlenkel.

Sci. Am., 67:174, May 15, 1909. p. 136-139.

Although little scientific evidence, one way or another, exists

as to habitability of other worlds, the very variety of conditions

under which we know life to be passible, should of itself pre-

clude the assertion that life can exist only in our solar system.

Nothing seems to prevent the existence of totally different beings

on every one of the planets (with the possible exception of the

Moon), organized and just as fitted for the condition of Iheir

existence as we are for our own. As for their "fixed" stars,

though their intense heat seems to preclude existence of llfe, yet,

as they are in all probability surrounded by revolving planets

not unlike those in our own system, there is no doubt that, on

some of them, conditions prevail more or less akin to those exist-

Jag here. (J.W.)
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DIFFERENT EXPLANATION OF THE CANALS OF MARS.

W. H. Pickering (Harvard Obs.)

Harper's, 116:692, 1908. p. 192--196.
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1900-1919

Physical conditions on Mars are in many ways intermediate

between those found upon the Earth and the Moon, and it seems

plausible that the life existing upon it should similarly be of a

higher type than that found on the Moon, and of a lower type

than that found at present on the surface of the Earth. Even if

the physical conditions were equally favorabb with those on the

Earth, civilisation would by no means be a necessary conse-

quence. (Author)
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MARS AS THE ABODE OF LIFE.

P. Lowell

N.Y., Macmillan, 1908. 280 p.

A comprehensive compilation of investigations, observations and

reasoning is presented which indlcat¢)s that the inhabitants of

Mars are carrying on a system of irrigations for agricultural pur-

poses on a much larger scale than has ever been attempted on

Earth; and, that they possess a high degree of agricultural and

mechanical intelligence. (M.P.G.)

CONTENTS

Chapter 1: The Genesis of A World; Chapter 2: The Evolution

of Ufe; Chapter 3: The Sun Dominant; Chapter 4: Mars and

the Future of the Earth; Chapter 5: The Canals and Oases of

Mars; Chapter 6: Proofs of Life on Mars.
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PROOFS OF LIFE ON MARS.

Percival Lowell (Lowell Obs., Flagstaff, Ariz.)

Century, 76:2, 1908. p. 292-303.

Not only do observations thus far scanned lead to the conclu-

sion that Mars at this moment is inhabited, but they lead us to

the further one, that these denizens are of an order whose ac-

quaintance is worth making---whether we ever shall come to

converse with them is a question upon which science at present

has no date to decide. More important is the fact that they exist,

made all the mare interesting by their precedence before us in

the path of evolution. Their presence certainly ousts us from any

unique or self-centeced position in the solar system. To all who

have a cosmopolitan breadth of view, it cannot but be pregnant

to contemplate extra-mundane life and to realize that we have

warrant for believing that such life now inhabits the planet Mars.

(Author)

! 063

ATMOSPHERIC AND SURFACE PHENOMENA ON MARS.

E. C. Sliphar

Publ. Astran. Soc. Pac/flc, Vol. 39, 1907. p. 209-216.

Descriptions are given of cloud and haze formations in the

Martian atmosphere and the changes in form and color of the

surface mar/a. The meteorology of the atmosphere shows a

sluggish circulation, although apparently changes can occur

quickly in atmospheric clearing over extremely wide areas. Photo-

graphs show an extensive atmosphere, and spectrographic con-

firmation of oxygen and water vapor has been obtained. From

the extent of the polar caps a temperature fairly similar to

Earth's is inferred. It is apparent that the dark markings on Mars

are all due to the same cause and obey the same law of chc_ge.

Seasonal variation, color and appearance of the dark area all

obey the law of change expected of vegetation. (E.O.)
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INTERPRETATION OF THE SO-CALLED CANALS OF MARS.

S. Newcomb

Astrapbys. J., Vol. 26, 1907. p. 1-17.

The author contends that not only does life, but also intelligence

flourish on this globe under a great variety of conditions as re-

gards temperature and surroundings. No sound reason can be

shown why, under certain conditions which are frequent in the

universe, intelligent beings should not acquire the highest develop-

ment. It is therefore perfectly reasonable to suppose that beings,

not only animated but also endowed with reason, inhabit count-

less worlds in space. (Author)
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MARS AND ITS CANALS.

Percival Lowell

N.Y., Macmillan, 1907. 393 p.

The phenomenon of a highly complicated system of lines (chan-

nels or canals) an the planet Mars forming a network over its

surface was first detected by Schiaparelli in 1877. In this book,

Prof. Lowell presents the interpretation of the phenomenon as

representing bands of vegetation along primary irrigation canals,

appearing thus in the spring, first near the melting ice caps and

following the flow of water toward the equator. The evidence

presented is that here is a dry planet, and an intelligence of some

kind, that survives only by utilizing the few remaining sources

of water supply. The author is certain that Mars is inhabited by

some form of beings. The theory of the existence of intelligent

life on Mars may be likened to the atomic theory in chemistry; ih

both we are led to the belief in units which we ore similarly un-

able to define. (J.W.)

1066

ARE THE PLANETS INHABITED?

Charles Coupe, S.J. (gournemouth, England)

Am. Cath. Qtly., 31:124, 1906. p. 699--720.

The author argues against the materialistic evolutionists, stating

that there is no proof that Mars is inhabited by man nor do we

even have any title evidence that Mars is habitable by man. In

his reply to the argument that the outer planets are cooling down

for habitability, the author asserts that it is obvious that habita-

bility requires many other vital conditions besides cooling down.

Man, on this Earth, is consequently the crown and climax of the

Universe. All other planets are uninhabitable. (J.W.)

1067

MARS AND ITS MYSTERY.

E. S. Morse

Boston, Uttie Brown, 1906. 16 p.

Only on Mars, writes the author, do we have what appears to

many like direct evidence of the existence of intelligent life.

Though considerably smaller than Earth with the cooling of its

mass, Mars is very like our world, and its history must have
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presented c_nclltions as favorable to the development of llfe as

those on Earth. it is a world with sunsets and sunrises, with

seasonal changes, and most important of all, the melting of ice

caps, with rivulets and torrents, temporary arctic seas and frozeR

pools, great expanses of vegetation and sterile plains. (J.W.}

1068

MARTIAN METEOROLOGY.

woH.Pkkerbg
Ann. Harvard. Co//. As_ro_ Obs. Vol. 53, I_4--1_. p. 155,.-171.

1900-1919

A study of the Martian clouds and circulation system is pre-

sented. A series of plates reveals a high percevdage of clouds

forming in the center of the disk and also an equatorial cloud

band. Another cloud band is seen near the north pole. This in-

dicates evidence of on edlTectlve atmospheric circviotlcm of tools-

tore on Mars, which would seem suMclem to account for the

observed tnmufar of precipitatinn from pole to pole during

Martian year, and the incidental developmm_ and growth of the

vegetatlcm forming the morin and caual syseem. (E.O.)
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